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ㅖㄽ 
᪥ᮏ࡟ࡣ㠃✚⣙ 1,000୓ haࡢேᕤᯘࡀ࠶ࡾࠊࡑࡢ࠺ࡕࡢ⣙ 4๭㸦ࡇࢀࡣ඲᳃ᯘ㠃
✚ࡢ⣙ 2๭࡟࠶ࡓࡿ㸧ࠊᮌᮦ⌧Ꮡ㔞࡟ࡋ࡚⣙ 6๭ࢆ༨ࡵࡿࢫࢠࡣࠊࡑࡢᡂ㛗ࡢ᪩ࡉࡸ฼
⏝ᛶࡢᗈࡉ➼࡟ࡼࡾከࡃ᳜ᯘࡉࢀ࡚ࡁࡓ㹙1㹛ࠋࢫࢠᯘࢆ⟶⌮ࡍࡿ㝿࡟ࡣࠊ㛫ఆᮦࡸ๧ᐃ
ᯞࡔࡅ࡛࡞ࡃࠊ⁁⭉⑓࡞࡝ࡢ⑓ᐖࡢ⶝ᘏ࡟ࡼࡿ⿕ᐖᯘࡢᣑ኱ࡀၥ㢟࡜࡞ࡿ㹙2㹛ࠋ 
୍᪉ࠊ㍺ධ⮬⏤໬࡟ࡼࡿᅜෆᯘᴗࡢ⾶㏥࡟క࠸ࠊ᳜ᯘ῭ࡳࡢࢫࢠࡢከࡃࡣ฼⏝⏝㏵
ࡀኻࢃࢀࡓ㹙1㹛ࠋ 
ᡃࠎࡣࠊ㛫ఆᮦࡸ๧ᐃᯞࠊ⑓ᐖ࡟≢ࡉࢀࡓࢫࢠࡔࡅ࡛࡞ࡃࠊࡇࢀࡽ฼⏝⏝㏵ࢆኻࡗ
ࡓࢫࢠࡢ᪂ࡓ࡞᭷ຠ฼⏝ἲࢆ㛤Ⓨࡍࡿࡇ࡜ࡣࠊ♫఍ⓗ࡞ㄢ㢟࡛࠶ࡿ࡜⪃࠼࡚࠸ࡿࠋ 
ࡇࢀࡲ࡛࡟ࠊࢫࢠᮌⅣࡢ฼⏝ࠊࢫࢠⅣ໬᫬࡟Ⓨ⏕ࡍࡿᮌ㓑ᾮࡢ฼⏝㹙3㹛ࠊ⢭Ἔཎᩱ࡜
ࡋ࡚ࡢ฼⏝㹙4㹛ࠊ⸆๣࡟ࡼࡿࢭ࣮ࣝࣟࢫศ㞳ࠊ࠶ࡿ࠸ࡣࢫࢠⅣ໬࡟ᚲせ࡞⇕※➼⎔ቃ࡟
ᑐࡍࡿ㈇Ⲵࡀࡼࡾᑡ࡞࠸࡜ࡉࢀࡿ࢟ࣀࢥ᱂ᇵࡢᇵᆅ࡜ࡋ࡚ࡢ฼⏝㹙5,6,7㹛ࡀヨࡳࡽࢀ࡚࠸
ࡿࠋࡋ࠿ࡋࠊࢫࢠࢆࡣࡌࡵ࡜ࡍࡿ㔪ⴥᶞࡣᗈⴥᶞ࡜ẚ㍑ࡋࠊᚤ⏕≀࡟ࡼࡿศゎࡀᅔ㞴
࡞ࣜࢢࢽࣥࢆከࡃྵࡳ㹙8,9㹛ࠊ࠿ࡘẚ㍑ⓗ㈨໬ࡋࡸࡍ࠸࣑࣊ࢭ࣮ࣝࣟࢫᡂศࡀ 7㹼12%࡜
ᑡ࡞࠸㹙10㹛ࡓࡵࠊ࢟ࣀࢥ᱂ᇵࡢᇵᆅ࡜ࡋ࡚ࡢ฼⏝ࡣ㐍ࢇ࡛࠸࡞࠸ࠋ 
Pestalotiopsisᒓ⣒≧⳦ࡣᏊࡢ࠺⳦㢮࡟ศ㢮ࡉࢀࠊ࢝࢟ⴥᯤ⑓ࠊࢳࣕ㍯ᩬ⑓࡞࡝ࢆᘬ
ࡁ㉳ࡇࡍ᳜≀⑓ཎ⳦࡛࠶ࡿ㹙11,12,13㹛ࠋ⠛ᒣࡽࡣࠊPestalotiopsisᒓ⣒≧⳦ࢆࢫࢠ⏕ⴥ࠿
ࡽ㧗㢖ᗘ࡛ศ㞳ࡋࠊࢫࢠᮌ⢊ᇵᆅ࡟࠾࠸࡚Ⰻዲ࡟⏕⫱ࡍࡿࡇ࡜ࢆぢฟࡋࡓ㹙14㹛ࠋࡋࡓࡀ
ࡗ࡚ࠊPestalotiopsisᒓ⣒≧⳦ࡣࢫࢠᮌ㉁㈨※ࡢ㈨໬ᛶ࡟ඃࢀࡿ࡜᥎ᐹࡉࢀࡿࠋࡲࡓࠊ
Pestalotiopsisᒓ⣒≧⳦ᇵ㣴ᚋࡢࢫࢠᮌ⢊ᗫᇵᆅࡣࠊࣈࢼࢩ࣓ࢪ࡞࡝ࡢ㣗⏝࢟ࣀࢥࡀⰋ
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ዲ࡟⏕⫱ࡍࡿ㹙15㹛ࡔࡅ࡛࡞ࡃࠊᗫᇵᆅࡀᐙ␆᤼ἥ≀ࡢໝ࠸ࢆ྾཰ࡍࡿࡇ࡜ࡶ♧၀ࡉࢀ
࡚࠸ࡿ㹙16㹛ࠋ 
ᮌ㉁㈨※ࡢ୍ࡘ࡛࠶ࡿ࣑࣊ࢭ࣮ࣝࣟࢫ࡟ྵࡲࢀࡿ࢟ࢩࣛࣥࡣࠊD - ࢟ࢩࣟࣆࣛࣀ࣮
ࢫṧᇶࡀβ - 1,4⤖ྜࡋࡓ㦵᱁ᵓ㐀ࢆࡶࡕࠊࡑࡢ࡯࡜ࢇ࡝ࡀ␗࡞ࡿ⢾ṧᇶࡢഃ㙐ࢆࡶࡗ
࡚࠾ࡾࠊ࣒ࢠ࣡ࣛࡢ L - ࢔ࣛࣅࣀ - D - ࢟ࢩࣛࣥࠊ࢝ࣂᮦ (◳㉁) ࡢ 4 - O - ࣓ࢳࣝ -  
D - ࢢࣝࢡࣟࣀ - D - ࢟ࢩࣛࣥࠊࢺ࢘ࣔࣟࢥࢩࡢ✑㍈࠾ࡼࡧ◳ᮦࡢ L - ࢔ࣛࣅࣀ - D - 
ࢢࣝࢡࣟࣀ - D - ࢟ࢩࣛࣥ࡞࡝ࡀ▱ࡽࢀ࡚࠸ࡿ㹙17㹛ࠋ 
࢟ࢩࣛࣥࡣ㣗ရ࡜ࡋ࡚௜ຍ౯್ࡢ㧗࠸࢟ࢩࣟ࢜ࣜࢦ⢾ࡸ࢟ࢩࣜࢺ࣮ࣝࡢཎᩱ࡜ࡋ࡚
▱ࡽࢀ㹙18㹛ࠊ࢟ࢩࣛࢼ࣮ࢮࡸ࢟ࢩࣟࢩࢲ࣮ࢮ࡞࡝ࡢࡇࢀࡽ⏕⏘࡟㛵ࢃࡿ࢟ࢩࣛࣥຍỈศ
ゎ㓝⣲ࡀᩘከࡃሗ࿌ࡉࢀ㹙19,20㹛ࠊࡲࡓࠊࣃࣝࣉ⁻ⓑ⿵ຓ๣࡜ࡋ࡚〇⣬ᕤᴗࡢศ㔝࡛ࡢ฼
⏝ࡶぢࡽࢀࡿ㹙21㹛ࠋ 
୍᪉ࠊ୍㒊ࡢ࢟ࢩࣛࣥຍỈศゎ㓝⣲ࡣࠊ࢔ࣝ࢟ࣝ࢔ࣝࢥ࣮ࣝࡸከ౯ࣇ࢙ࣀ࣮ࣝ㸦࣏
ࣜࣇ࢙ࣀ࣮ࣝ㸧࡜࠸ࡗࡓ࢔ࢢࣜࢥࣥࡢỈ㓟ᇶ࡟ᑐࡋ࡚ࠊ࢟ࢩࣟ࢜ࣜࢦ⢾㓄⢾໬㸦࢟ࢩ
ࣟ࢜ࣜࢦ⢾㌿⛣㸧཯ᛂࢆゐ፹ࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㹙22‐30㹛ࠋࡇࡢ୰࡛ࠊ཯ᛂ⣔࡟࠾
ࡅࡿ࢟ࢩࣟ࢜ࣜࢦ⢾ࡢ⃰ᗘࡀ㧗ࡃ࡞ࡿ࡜ࡑࢀྠኈࠊࡶࡋࡃࡣྠ⣔࡟Ꮡᅾࡍࡿ௚ࡢ⢾㙐
࡜㓄⢾໬཯ᛂࢆ㉳ࡇࡍࡶࡢࡶ▱ࡽࢀࠊࡑࡢຍỈศゎάᛶ࡜㓄⢾໬άᛶࡢẚ⋡ࡣᵝࠎ࡛
࠶ࡿ㹙31‐35㹛ࠋ 
㓄⢾య࡜ࡣࠊ࣑࣊࢔ࢭࢱ࣮ࣝࡲࡓࡣ࣑࣊ࢣࢱ࣮ࣝᛶࣄࢻࣟ࢟ࢩࣝᇶ࡜ྛ✀࢔ࣝࢥ࣮
ࣝࠊࣇ࢙ࣀ࣮ࣝࠊ࢝ࣝ࣎ࣥ㓟➼ࡢ཯ᛂᇶ࠿ࡽỈศᏊࡀ࡜ࢀ࡚࡛ࡁࡓࢢࣜࢥࢩࢻ⤖ྜࢆ
ᣢࡘ≀㉁ࡢ⥲⛠࡛࠶ࡿࠋ⤖ྜཎᏊࡢ✀㢮࡟ࡼࡗ࡚ࠊO - ࢢࣜࢥࢩࢻࠊS - ࢢࣜࢥࢩࢻࠊ
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N - ࢢࣜࢥࢩࢻ࡟ศ㢮ࡉࢀࡿ㹙36㹛ࠋࡲࡓࠊ⢾ࡢ࢔ࣀ࣐࣮఩࡜࢔ࢢࣜࢥࣥ࡜ࡢ⤖ྜ࡟ࡼࡗ
࡚αᆺ㓄⢾య࡜βᆺ㓄⢾యࡀ▱ࡽࢀ࡚࠸ࡿࠋ᳜≀ࡢ㓄⢾యࡣࠊ⢾㢮ࡢ㈓ⶶࠊゎẘࠊ⣽⬊
ᾐ㏱ᅽࡢㄪ⠇ࠊẚ㍑ⓗ୙Ᏻᐃ࡞࢔ࢢࣜࢥࣥࡢᏳᐃ໬ࠊỈ⁐ᛶࡢቑຍࠊ౪⤥ㄪ⠇ࠊࡲࡓ
ࡣ஧ḟ௦ㅰ⏘≀࡜ࡋ࡚⏕⌮ⓗ࡞ᶵ⬟ࢆᢸࡗ࡚࠸ࡿ㹙37㹛ࠋࡲࡓ᳜ࠊ ≀ࡣ㓄⢾య⏕ᡂࡢࡓࡵ
ࡢ⢾㌿⛣㓝⣲ࢆᣢࡗ࡚࠾ࡾࠊࢱࣂࢥࠊࢺ࢘ࣔࣟࢥࢩ࡛ࡣ㝖ⲡ๣ (ẘᛶ≀㉁) ࡢ↓ẘ໬ࡸ
ᐖ⹸ࡸᚤ⏕≀ࡢ⤌⧊ෆࡢ౵ධ࡞࡝ࡢ㜵ᚚᛂ⟅࡜ࡋ࡚ྠ㓝⣲㑇ఏᏊࡢⓎ⌧ไᚚࠊ㓄⢾య
ࡢ⣽⬊ෆ㍺㏦࡜࠸ࡗࡓࢥࣥࢺ࣮ࣟࣝࢆཝᐦ࡟⾜࠺ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㹙38,39㹛ࠋ୍᪉ࠊື
≀࡛ࡣࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ࢆ࢔ࢢࣜࢥࣥ࡜ࡍࡿ㓄⢾యࡢࢢࣝࢥࢩࢻ࢘ࣟࣥ㓟ࡀゎẘస
⏝࡟ࡼࡾྜᡂࡉࢀࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ㹙40㹛ࠋ 
ᡃࠎࡣ࢟ࢩࣛࣥࡢ฼⏝ᛶᣑ኱ࢆ┠ᣦࡋ࡚ࠊ࢟ࢩࣛࣥຍỈศゎ㓝⣲ࢆ⏝࠸ࡓ⏕⌮άᛶ
㓄⢾యࡢྜᡂࢆ⾜ࡗ࡚ࡁࡓࠋ࢔ࣝ࢟ࣝ࢔ࣝࢥ࣮ࣝ࡟ᑐࡍࡿ㓄⢾໬άᛶࢆࡶࡘࠊ
Aspergillus niger ⏤᮶ࡢβ‐࢟ࢩࣟࢩࢲ࣮ࢮࢆ⏝࠸࡚ࠊ⏺㠃άᛶ๣࡜ࡋ࡚᭷⏝࡞࢔ࣝ
࢟ࣝ࢟ࢩࣟࢩࢻࢆྜᡂࡋࡓ㹙41,42㹛ࠋࡲࡓࠊከ౯ࣇ࢙ࣀ࣮ࣝࢆཷᐜయ࡜ࡋ㓄⢾໬ࡍࡿ࢟ࢩ
ࣛࢼ࣮ࢮࢆ Bacillus sp.࡛ྠᐃࡋ[43]ࠊ࣓ࣛࢽࣥྜᡂࡢᚊ㏿㓝⣲࡜ࡋ࡚▱ࡽࢀࡿࢳࣟࢩ
ࢼ࣮ࢮ࡟ᑐࡍࡿ㧗࠸㜼ᐖάᛶࡶࡘ p - ࣄࢻࣟ࢟ࢩࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻ㢮ࡢ㓝⣲ྜᡂ࡟
ᡂຌࡋࡓ㹙23㹛ࠋࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻ㢮ࡣ◲㓟໬ࢢࣝࢥࢧ࣑ࣀࢢࣜ࢝ࣥ⏕ྜᡂ⣔ࡢάᛶ໬
๣࡜ࡋ࡚ࡶ▱ࡽࢀ࡚࠾ࡾ㹙44,45㹛ࠊ໬⢝ရࡸ་⸆ရ࡜ࡋ࡚ࡢᛂ⏝ࡀᮇᚅࡉࢀࡿࠋ 
ࡋ࠿ࡋ࡞ࡀࡽࠊࡇࢀࡽ࢟ࢩࣛࣥຍỈศゎ㓝⣲ࢆࡶࡕ࠸ࡓ㓄⢾໬཯ᛂ࡛ࡣ୍⯡ⓗ࡟཰
⋡ࡀప࠸ࠋࡇࢀࡣࠊຍỈศゎ཯ᛂ࡜㓄⢾໬཯ᛂࡀ➇ྜⓗ࡟స⏝ࡍࡿࡓࡵ࡜⪃࠼ࡽࢀࠊ
⏕ᡂࡉࢀࡿ㓄⢾యࡶࡲࡓ࢟ࢩࣛࣥྠᵝຍỈศゎ཯ᛂࡢᑐ㇟࡜࡞ࡾࠊ཰⋡ࡢపୗࢆᘬࡁ
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㉳ࡇࡍࡶࡢ࡜⪃ᐹࡉࢀ࡚࠸ࡿ㹙46㹛ࠋỈ㸭࣊ࣉࢱࣀ࣮ࣝ࡜࠸ࡗࡓ஧ᒙᘧࡢ཯ᛂ⣔ࢆ⏝࠸ࠊ
⏕ᡂࡍࡿ࢔ࣝ࢟ࣝ࢟ࢩࣟࢩࢻࢆ᭷ᶵ⁐፹ᒙ࡟⛣⾜ࡍࡿ㧗཰⋡㓄⢾యྜᡂἲࡶሗ࿌ࡉࢀ
࡚࠸ࡿ㹙36,47㹛ࡀࠊ࢟ࢩࣛࣥࢆᇶ㉁࡜ࡋࡓ㓄⢾໬཯ᛂ⣔࡛ࡣࠊ⏕ᡂࡍࡿ㓄⢾యࡣ࢜ࣜࢦ
⢾㙐࡟ࡼࡾぶỈᛶࢆ♧ࡋ᭷ᶵ⁐፹࡟ᑐࡋ࡚㞴⁐࡜࡞ࡿࡓࡵࠊ㐺⏝ࡀᅔ㞴࡛࠶ࡿ࡜⪃࠼
ࡽࢀࡓࠋ 
ࡑࡇ࡛ࠊᡃࠎࡣຍỈศゎάᛶࡀపࡃ㓄⢾໬άᛶࡀ㧗࠸㓄⢾య⏕⏘࡟㐺ࡋࡓ᪂つ㓝⣲
ࢆᗈࡃᚤ⏕≀ࡸ⢾㉁ศゎ㓝⣲๣ࡼࡾ᳨⣴ࡋ࡚ࡁࡓࠋ⮬↛⏺ࡼࡾ༢㞳ࡋࡓ Bacillusᒓ⣽
⳦࠿ࡽࠊከ౯ࣇ࢙ࣀ࣮ࣝ࡟ᑐࡍࡿ㧗࠸㓄⢾య⏕⏘⬟ຊࢆ᭷ࡍࡿ࢟ࢩࣛࢼ࣮ࢮࢆ⢭〇ࡋࠊ
⢾㉁ຍỈศゎ㓝⣲ࣇ࢓࣑࣮ࣜ11࡟ᒓࡍࡿ᪤▱㓝⣲ࡀࠊከ౯ࣇ࢙ࣀ࣮ࣝ≉␗ⓗ࡞⢾㌿⛣
⬟ࢆ᭷ࡍࡿࡇ࡜ࢆࡣࡌࡵ࡚ぢฟࡋࡓ[23,43]ࠋࡲࡓࠊPenicillium purpurogenum⏤᮶࢟
ࢩࣛࣥศゎ㓝⣲⢒⢭〇⏬ศ㸦ᇵ㣴ୖΎ⃰⦰ᾮ㸧࠿ࡽࡶຍỈศゎάᛶ࡟ᑐࡋ࡚㧗࠸⢾㌿
⛣άᛶࢆ᭷ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲ࡢᏑᅾࡀ♧၀ࡉࢀ࡚࠸ࡿ㹙48㹛ࠋ 
୍᪉ࠊAspergillus nigerࠊTrichoderma sp.ࠊHumicola insolens⏤᮶ࡢࢭ࣮ࣝࣛࢮ
ࡸ࢟ࢩࣛࢼ࣮ࢮࢆྵࡴᕷ㈍㓝⣲๣ࡀࠊࢭ࣮ࣝࣟࢫࡸ࢟ࢩࣛࣥࢆཎᩱ࡜ࡍࡿ࢜ࣜࢦ⢾⏕
⏘ࡸ㣗ရຍᕤࢆ┠ⓗ࡜ࡋ࡚ᩘከࡃ⏝࠸ࡽࢀ࡚࠸ࡿ㹙49,50㹛ࠋࡇࢀࡽᕷ㈍ࡉࢀ࡚࠸ࡿ⢾㉁ศ
ゎ㓝⣲๣ࡣຍỈศゎάᛶࡢࡳ࡟ὀ┠ࡋࠊࡑࡢάᛶࡀ㧗࠸ࡶࡢࢆ㑅ᢤࡋ㓝⣲๣࡜ࡋ࡚ᥦ
౪ࡋ࡚࠸ࡿࠋ㓝⣲๣ࡣࠊ࢚ࢱࣀ࣮ࣝỿẊ࡞࡝⡆༢࡞⢭〇㐣⛬ࢆ⤒࡚⢒㓝⣲ࡢ≧ែ࡛㈍
኎ࡉࢀ࡚࠾ࡾࠊ㓄⢾໬άᛶ࡟ὀ┠ࡋ᳨࡚ウࡋࡓሙྜࠊࡑࡢ୰࡟ຍỈศゎάᛶࡀపࡃ㓄
⢾໬άᛶࡢ㧗࠸⢾㉁ศゎ㓝⣲ࡀྵࡲࢀ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋ 
ᮏ◊✲࡛ࡣࠊࡇࢀࡽࡢᕷ㈍ࡉࢀ࡚࠸ࡿ⢾㉁ศゎ㓝⣲๣࡟╔┠ࡋࠊຍỈศゎάᛶࡀప
- 5 - 
ࡃ㓄⢾໬άᛶࡀ㧗࠸࢟ࢩࣛࣥศゎ㓝⣲ࡢ᳨⣴ࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊTrichoderma sp.
⏤᮶ࡢᕷ㈍࣑࣊ࢭ࣮ࣝࣟࢫศゎ㓝⣲๣ࡼࡾࠊ࢟ࢩࣛࣥ࡟ᑐࡍࡿຍỈศゎάᛶࡀ᳨ฟ㝈
⏺௨ୗ࡛࠶ࡾࠊ࠿ࡘ࢟ࢩࣛࣥ࡜ࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ඹᏑୗ࡛ࡣ࢟ࢩࣛࣥࢆศゎࡋࣇ࢙
ࣀ࣮ࣝᛶ໬ྜ≀ࢆ㓄⢾໬ࡍࡿ᪂つ࡞࢟ࢩࣛࣥศゎ㓝⣲ࡀᚓࡽࢀࡓࡢ࡛ሗ࿌ࡍࡿࠋ 
ࡉࡽ࡟⠛ᒣࡽࡣࠊ๓㏙ Pestalotiopsisᒓ⣒≧⳦ࡀቑṪࡋࡓࢫࢠᮌ⢊ᇵᆅ࡟࠾࠸࡚ࠊ
ྛ✀ࣇ࢙ࣀ࣮ࣝ㢮࡟ᑐࡋ࡚࢟ࢩࣟ࢜ࣜࢦ⢾ࢆ㓄⢾໬ࡍࡿ࢟ࢩࣛࢼ࣮ࢮࡀ⏕⏘ࡉࢀ࡚࠸
ࡿࡇ࡜ࢆぢฟࡋࠊ⢭〇ࡋࡓ㹙14㹛ࠋPestalotiopsisᒓ⣒≧⳦ࡣ೺඲࡞⏕ⴥࡸᯝᐇ࡟ᖖᅾࡍ
ࡿ⑓ཎ⳦࡜ࡋ࡚▱ࡽࢀ࡚࠸ࡿ㹙11,12㹛ࠋ 
ᮏ◊✲࡛ࡣࠊ࢟ࢩࣛࣥࢆᇶ㉁࡜ࡋ࡚ࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀࡛࠶ࡿ࢝ࢸࢥ࣮ࣝࢆ㓄⢾໬
ࡍࡿάᛶࢆࡶࡘ Pestalotiopsisᒓ⣒≧⳦ࢆ᪥ᮏྛᆅࡢࢫࢠ⏕ⴥ࣭ⴠⴥ࡟ຍ࠼ࠊ༓ⴥ኱
ᏛᅬⱁᏛ㒊࠾ࡼࡧ༓ⴥ኱Ꮫ⎔ቃ೺ᗣࣇ࢕࣮ࣝࢻ⛉Ꮫࢭࣥࢱ࣮ࡢᶞᮌ࡜㔝⳯ࠊィ 22ࡢ᳜
≀✀࠿ࡽ᥇ྲྀࡋࡓ⏕ⴥ࡜ⴠⴥࢆศ㞳※࡜ࡋࠊࡼࡾᗈ⠊࡟᥈⣴ࡋࡓࠋࡑࡢ⤖ᯝࠊࢫࢠⴠ
ⴥࡼࡾศ㞳ࡉࢀࡓ Pestalotiopsis sp. SRAᰴࡢᇵ㣴ᾮ࠿ࡽࠊTrichoderma sp.⏤᮶ࡢᕷ
㈍࣑࣊ࢭ࣮ࣝࣟࢫศゎ㓝⣲๣⢭〇㓝⣲࡜ྠᵝ࡞ࠊຍỈศゎάᛶࡀపࡃ㓄⢾໬άᛶࡢ㧗
࠸⢾㉁ศゎ㓝⣲ࡀ⢭〇ࡉࢀࡓࡢ࡛ሗ࿌ࡍࡿࠋ 
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➨㸯❶ ྛ✀⢾㉁ศゎ㓝⣲๣ࡢ⢭〇࡜ㅖᛶ㉁ 
➨ 1⠇ ㅖゝ 
࢟ࢩࣛࣥࡢ฼⏝ᛶᣑ኱ࢆ┠ⓗ࡟ࠊ࢟ࢩࣛࣥຍỈศゎ㓝⣲ࢆ⏝࠸ࡓ⏕⌮άᛶ㓄⢾యࡢ
ྜᡂࢆ⾜ࡗ࡚࠸ࡿࠋAspergillus niger⏤᮶ࡢβ‐࢟ࢩࣟࢩࢲ࣮ࢮ࡟ࡼࡿ࢔ࣝ࢟ࣝ࢟ࢩ
ࣟࢩࢻྜᡂ㹙41,42㹛ࡸ Bucillus sp. KT12⏤᮶ࡢ࢟ࢩࣛࢼ࣮ࢮ࡟ࡼࡿ p - ࣄࢻࣟ࢟ࢩࣇ࢙
ࢽࣝ࢟ࢩࣟࢩࢻྜᡂ㹙23㹛ࡀୖࡆࡽࢀࡿࡀࠊࡇࢀࡽ㓄⢾໬཯ᛂ࡛ࡣ㓄⢾య཰⋡ࡀప࠸ࠋ 
ࡑࡇ࡛ᮏ❶࡛ࡣࠊ㓝⣲࡟ࡼࡿࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻ࡞࡝ࡢ㧗࠸⏕⌮άᛶຠᯝࢆ♧ࡍ≀
㉁ࡢ㧗཰⋡ྜᡂࢆ┠ᣦࡋࠊ⢾㉁ศゎ㓝⣲๣࡟ὀ┠ࡋࡓࠋ⢾㉁ศゎ㓝⣲๣ࡣ⢒⏕ᡂ≀࡛
࠶ࡾࠊྛ✀⳦㢮ࡢᇵ㣴ᾮࢆ⃰⦰ࡋຍỈศゎάᛶࡀ㧗࠸࡜ࡋ࡚ᕷ㈍ࡉࢀ࡚࠸ࡿࡶࡢ࡛ࠊ
㓄⢾໬άᛶ࡟ὀ┠ࡋ᳨࡚ウࡋࡓሙྜࠊࡑࡢ୰࡟ຍỈศゎάᛶࡀపࡃ㓄⢾໬άᛶࡢ㧗࠸
⢾㉁ศゎ㓝⣲ࡀྵࡲࢀ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࠋࡑࡇ࡛ࠊ⢾㉁ศゎ㓝⣲๣࡟ྵࡲࢀࡿ㓄⢾
໬㓝⣲ࡢ⢭〇ࢆ⾜࠸ࠊ᳨ウࢆຍ࠼ࡓࠋ 
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➨ 2⠇ ᐇ㦂᪉ἲ 
㸯㸬 ౪ヨᕷ㈍⢾㉁ศゎ㓝⣲๣࡜⢒㓝⣲ᾮࡢㄪ〇 
ᕷ㈍ࡉࢀ࡚࠸ࡿ㸳ࡘࡢ㓝⣲๣ [ࢫ࣑ࢳ࣮࣒ X (Trichoderma sp.⏤᮶࣑࣊ࢭ࣮ࣝࣛࢮ
๣)ࠊࢫ࣑ࢳ࣮࣒ C (Trichoderma sp.⏤᮶ࢭ࣮ࣝࣛࢮ๣)ࠊࢫ࣑ࢳ࣮࣒ AC (Aspergillus 
niger⏤᮶ࢭ࣮ࣝࣛࢮ๣)ࠊࢫ࣑ࢳ࣮࣒ NC (Humicola lanuginosa⏤᮶ࢭ࣮ࣝࣛࢮ๣)
㸦௨ୖࠊ᪂᪥ᮏ໬Ꮫᕤᴗ㸧ࠊ࠾ࡼࡧ GODO TCD-H (Trichoderma sp.⏤᮶ࢭ࣮ࣝࣛࢮ
๣)(ྜྠ㓇⢭)]ࢆ⏝࠸ࡓࠋࡇࢀࡽࡢ㓝⣲๣ 1 gࢆ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH5.0) 
15 ml࡟⁐ゎࡋࠊ⢒㓝⣲ᾮ࡜ࡋ࡚౑⏝ࡋࡓࠋ 
 
 
㸰㸬ከ⢾㢮ຍỈศゎάᛶ࠾ࡼࡧ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢᐃᛶⓗホ౯ 
࢟ࢩࣛࣥ࠶ࡿ࠸ࡣࢭ࣮ࣝࣟࢫ 0.02 g࡜࢝ࢸࢥ࣮ࣝ 0.05 g࡟ྛ㓝⣲ᾮ 1.0 mlࢆῧຍ
ࡋࠊ30ºC࡛ 24᫬㛫᣺࡜࠺཯ᛂࡉࡏࡓࠋࡑࡢᚋࠊ཯ᛂ⏕ᡂ≀ࢆⷧᒙࢡ࣐ࣟࢺࢢࣛࣇ࢕
࣮ (TLC) ࡛ᒎ㛤ࡋ☜ㄆࡋࡓࠋᒎ㛤࡟ࡣࠊࢩࣜ࢝ࢤࣝࣉ࣮ࣞࢺ LK6D (Whatman〇)
࡜ᒎ㛤⁐፹ [㓑㓟࢚ࢳࣝ㸸㓑㓟㸸Ỉ㸻3 : 1 : 1(v/v)]ࢆ⏝࠸ࡓࠋ᭷ᶵ໬ྜ≀඲⯡ࡢ᳨ฟࡣࠊ
◲㓟㸸࣓ࢱࣀ࣮ࣝ㸻1 : 4(v/v)ࢆ⏝࠸࡚ࠊ㑏ඖ⢾ࡢ᳨ฟࡣࠊ3㸣p - ࢔ࢽࢩࢪࣥሷ㓟ሷ⁐
ᾮࢆ⏝࠸࡚⾜ࡗࡓࠋᶆ‽≀㉁࡜ࡋ࡚ࢢࣝࢥ࣮ࢫࠊ࢟ࢩ࣮ࣟࢫࠊ࢟ࢩࣟࣅ࣮࢜ࢫࠊ࢟ࢩ
ࣟࢺ࣮ࣜ࢜ࢫ࠾ࡼࡧ࢔ࣝࣈࢳࣥࢆ⏝࠸ࡓࠋ࢔ࣝࣈࢳࣥࡣ㓄⢾యࡢᶆ‽≀㉁࡜ࡋ࡚⏝࠸
ࡓࠋ 
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㸱㸬 ከ⢾ຍỈศゎάᛶ ᐃ 
࢟ࢩࣛࣥ࠶ࡿ࠸ࡣࢭ࣮ࣝࣟࢫ 0.04 gࠊ0.1 M 㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0) 3.0 ml
࡟ྛ㓝⣲ᾮ 1.0 mlࢆῧຍࡋࠊ30℃࡛ 0࠶ࡿ࠸ࡣ 20ศ㛫᣺࡜࠺཯ᛂᚋࠊ1.0 mlࢆศྲྀ
ࡋࠊ㖡ヨ⸆࡜཯ᛂᚋ Nelsonヨ⸆࡛ⓎⰍࡉࡏࠊ660 nm࡛ẚⰍᐃ㔞ࡋࡓࠋࡇࡢ཯ᛂ⣔࡟
࠾࠸࡚ࠊ1 ศ㛫࡟ຍỈศゎࡉࢀ࡚⏕ᡂࡋࡓ༢⢾㸦࢟ࢩ࣮ࣟࢫ࠶ࡿ࠸ࡣࢢࣝࢥ࣮ࢫ㸧┦
ᙜࡢ㑏ඖ⢾ 1 µmolࢆ 1㓝⣲༢఩㸦U㸧࡜ࡋ࡚ከ⢾ศゎάᛶࢆ ᐃࡋࡓࠋ 
 
 
㸲㸬࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇 
㝧࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮ࡣ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0)࡛ᖹ⾮
໬ࡋࡓ Poros 50HS/20࣒࢝ࣛ(φ4.6 mm×10 cm)ࢆ⏝࠸࡚⾜ࡗࡓࠋࡇࢀ࡟⢒㓝⣲ᾮࢆ
྾╔ࡉࡏࠊ2 M NaClࢆྵࡴ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ 70 mlࢆ⏝࠸࡚⁐ฟࡋࡓࠋ
ὶ㏿ 4 ml min‐1࡛྾╔࠾ࡼࡧ㠀྾╔⏬ศࢆศྲྀࡋࡓࠋᚓࡽࢀࡓ⢾㉁ศゎ㓝⣲άᛶ⏬ศ
ࢆ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0) ࡛ᖹ⾮໬ࡋࡓMono Q 4.6/100 PE࣒࢝ࣛ
(φ4.6 mm×10 cmࠊAmersham〇)ࢆ⏝࠸ࡓ㝜࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࠊ
ศ⏬ࡋࡓࠋ0㹼800 mM NaCl┤⥺⃰ᗘ໙㓄㸦ὶ㏿ࡣ 0.7 ml min‐1㸧࡟ࡼࡗ࡚⁐ฟࡋࡓࠋ
άᛶ⏬ศࢆ㝈እࢁ㐣 (ࣂ࢖࣐࢜ࢵࢡࢫMw10,000࢝ࢵࢺ) ࡟ࡼࡾ⃰⦰ࡋࡓࡢࡕࠊ2 M
◲㓟࢔ࣥࣔࢽ࣒࢘ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH5.0) ࡛ᖹ⾮໬ࡋࡓ SOURCE 15 
PHE 4.6/100 PE࣒࢝ࣛ(φ4.6 mm×10 cmࠊAmersham〇)ࢆ⏝࠸࡚␯Ỉࢡ࣐ࣟࢺࢢ
ࣛࣇ࢕࣮࡟࡚ศ⏬ࡋࡓࠋ2.0㹼0 M◲㓟࢔ࣥࣔࢽ࣒࢘┤⥺⃰ᗘ໙㓄࡟ࡼࡗ࡚⁐ฟࡋࡓࠋ
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ࡉࡽ࡟ࠊάᛶ⏬ศࢆ㝈እࢁ㐣 (ࣂ࢖࣐࢜ࢵࢡࢫMw10,000࢝ࢵࢺ) ࡟ࡼࡾ⃰⦰ࡋࡓࡢ
ࡕࠊSuperose 12 10/300 GL࣒࢝ࣛ(φ10 mm×30 cmࠊAmersham〇)ࢆ⏝࠸ࡓࢤࣝ
ࢁ㐣ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ヨࡋࡓࠋ 
 
 
㸳㸬β - ࢟ࢩࣟࢩࢲ㸫ࢮάᛶ ᐃ 
β - ࢟ࢩࣟࢩࢲ࣮ࢮࡢάᛶࡣࠊ50 mM ࣇ࢙ࢽࣝ β - ࢟ࢩࣟࢩࢻࢆᇶ㉁࡜ࡋ࡚ࠊ100 
mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0) ୰࡛ ᐃࡋࡓࠋ30 ºC࡛ 15ศ㛫ಖ ࡋࡓᚋࠊ0.55 
M Ⅳ㓟ࢼࢺ࣒ࣜ࢘ࢆ 5.0 mlࠊࣇ࢙ࣀ࣮ࣝヨ⸆ࢆ 1.0 mlຍ࠼࡚⣙ 30ศ㛫ᨺ⨨ࡋࠊ660 
nm࠾ࡅࡿ྾ගᗘࢆ ᐃࡋ࡚ồࡵࡓࠋ1 min࡟ 1 µmolࡢࣇ࢙ࣀ࣮ࣝࢆ㐟㞳ࡉࡏࡿ㓝⣲
άᛶࢆ㸯㓝⣲༢఩㸦U㸧࡜ࡋࡓࠋ 
 
 
㸴㸬࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ ᐃ 
࢟ࢩࣛࣥ 0.01 gࠊ࢝ࢸࢥ࣮ࣝ 0.025 gࠊ20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0) ୰
࡟ྛ㓝⣲ᾮ 1.0 mlࢆῧຍࡋ 30ºC࡛ 20ศ㛫᣺࡜࠺཯ᛂᚋࠊ25㸣(v/v) ࢺࣜࢡࣟࣟ㓑㓟 
0.25 mlࢆຍ࠼࡚཯ᛂࢆ೵Ṇࡋࠊ0.55 mMỈ㓟໬ࢼࢺ࣒ࣜ࢘Ỉ⁐ᾮ 0.25 mlࢆῧຍࡋ
࡚୰࿴ࡋࡓࠋෆ㒊ᶆ‽≀㉁࡜ࡋ࡚ࣂࢽࣜࣥࢆ⤊⃰ᗘ 0.2 mg/ml࡜࡞ࡿࡼ࠺ῧຍࡋࠊ࢘
ࣝࢺࣛࣇ࣮ࣜMC㸦࣑࣏ࣜ࢔㸧ࢆ⏝࠸ 8,000 rpmࠊ4 ºC࡛ 10ศ㛫㐲ᚰᚋࠊࢁᾮ࡟ࡘ࠸
࡚ HPLC࡟ࡼࡾ࢝ࢸࢥ࣮ࣝ࢟ࢩࣟࢩࢻࡢ⏕ᡂ㔞ࢆ ᐃࡋࡓࠋHPLC࡟ࡣࠊYMC-Pack 
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ODS-AQ(φ4.6 mm×30 cmࠊYMC〇)ࢆ࣒࢝ࣛ࡟⏝࠸ࠊ࢔ࢭࢺࢽࢺࣜࣝ㸸Ỉ㸻1 : 5(v/v)
ࢆ⁐፹࡜ࡋ࡚⏝࠸࡚⾜ࡗࡓࠋ᳨ฟࡣ 280 nmࡢ྾ගᗘ࡟ࡼࡗ࡚⾜ࡗࡓࠋࡇࡢ཯ᛂ⣔࡟
࠾࠸࡚⏕ࡌࡓ࢟ࢩࣟࢩࣝ࢝ࢸࢥ࣮ࣝࠊ࢟ࢩࣟࣅ࢜ࢩࣝ࢝ࢸࢥ࣮ࣝࠊ࠾ࡼࡧ࢟ࢩࣟࢺࣜ
࢜ࢩࣝ࢝ࢸࢥ࣮ࣝ࡜᥎ᐃࡉࢀࡿࣆ࣮ࢡࡢ㠃✚ࡢ⥲࿴ࢆ⥲࢝ࢸࢥ࣮ࣝ࢟ࢩࣟࢩࢻ㔞࡜ࡋ
࡚ࠊࣂࢽࣜࣥࡢࣆ࣮ࢡ㠃✚ࢆᇶ‽࡟⥲࢝ࢸࢥ࣮ࣝ࢟ࢩࣟࢩࢻ㔞ࢆ⟬ฟࡋࡓࠋ1ศ㛫࡟ 1 
µmolࡢ࢝ࢸࢥ࣮ࣝ࢟ࢩࣟࢩࢻࢆ⏕ᡂࡍࡿάᛶࢆ 1㓝⣲༢఩㸦U㸧࡜ࡋࡓࠋ 
⢭〇㓝⣲࡟ᑐࡍࡿࡑࢀࡒࢀࡢ⢾౪୚యࡢぶ࿴ᛶࢆ ᐃࡍࡿሙྜ࡟ࡣ⢾ཷᐜయ࡟࢟ࢩ
ࣛࣥࢆࠊࡑࢀࡒࢀࡢ⢾ཷᐜయࡢぶ࿴ᛶࢆ ᐃࡍࡿ࡟ࡣ࢝ࢸࢥ࣮ࣝࢆ⏝࠸ࠊLineweaver 
- Burkࣉࣟࢵࢺ࡟ࡼࡗ࡚ Km್ࢆ⟬ฟࡋࡓࠋ 
 
 
㸵㸬 ࢱࣥࣃࢡ㉁ᐃ㔞 
ࢱࣥࣃࢡ㉁ࡢ⃰ᗘࡣ∵⾑Ύ࢔ࣝࣈ࣑ࣥࢆᶆ‽࡜ࡋ࡚ Lowryࡽ㹙51㹛ࡢ᪉ἲ࡟ࡋࡓࡀࡗ
࡚ᐃ㔞ࡋࡓࠋ 
 
 
㸶㸬 㟁ẼὋື 
㸶㸫㸯 ࣏ࣜ࢔ࢡࣜࣝ࢔࣑ࢻࢤࣝ㟁ẼὋື 
ᮍኚᛶࢱࣥࣃࢡ㉁ࡢ㟁ẼὋືࡣࠊDavisࡽ㹙52㹛ࡢ᪉ἲ࡟‽ࡌ࡚ 12.5㸣(w/v) ࣏ࣜ࢔
ࢡࣜࣝ࢔࣑ࢻࢤࣝࢆ⏝࠸࡚⾜ࡗࡓࠋ 
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㸶㸫㸰 SDS㟁ẼὋື 
ኚᛶࢱࣥࣃࢡ㉁ࡢ㟁ẼὋືࡣࠊヨᩱࢆ 2㸣(w/v) ࢻࢹࢩࣝ◲㓟ࢼࢺ࣒ࣜ࢘(SDS)࡜
5㸣(v/v) 2-࣓ࣝ࢝ࣉࢺ࢚ࢱࣀ࣮ࣝࡢᏑᅾୗ࡛ 95 ºC࡛ 3ศ㛫ฎ⌮ࡋࡓࡢࡕࠊLaemmli
ἲ㹙53,54㹛࡟‽ࡌ࡚ 12.5㸣(w/v) ࣏ࣜ࢔ࢡࣜࣝ࢔࣑ࢻࢤࣝࢆ⏝࠸ࠊ0.1㸣(w/v) SDSࢆྵ
ࡴ⦆⾪ᾮ୰࡛⾜ࡗࡓࠋ 
 
㸶㸫㸱 ➼㟁Ⅼ㟁ẼὋື 
➼㟁Ⅼ㟁ẼὋືࡣࠊᕷ㈍ࡢ IEF-PAGE Gel mini pH3-10࡜ IEF (pH3-10) ࣂࢵࣇ࢓
࣮࢟ࢵࢺ㸦Tefco㸧ࢆ⏝࠸࡚⾜ࡗࡓࠋὋື᮲௳ࡣ 100 V࡟࡚ 1᫬㛫ࠊ200 V࡟࡚ 1᫬㛫ࠊ
500 V࡟࡚ 30ศ㛫ࡢᐃ㟁ᅽ࡛⾜ࡗࡓࠋ 
 
㸶㸫㸲 ࢱࣥࣃࢡ㉁ᰁⰍ 
Ὃືᚋࡢࢤࣝࡣࠊ25㸣 ࢡ࣐ࢩ࣮ࣈࣜࣜ࢔ࣥࢺࣈ࣮ࣝ (CBB R 200) ⁐ᾮ࡟ࡼࡗ࡚ࢱ
ࣥࣃࢡ㉁ᰁⰍࢆ⾜ࡗࡓࠋ 
 
 
㸷㸬ศᏊ㔞 ᐃ 
SDSኚᛶࢱࣥࣃࢡ㉁ࡢศᏊ㔞ࡣୖグࡢ SDS-PAGEࢆ⾜ࡗ࡚ồࡵࡓࠋศᏊ㔞࣐࣮࢝
࣮ࡣ LMW ELECTROPHORESIS CALIBRATION KIT (Pharmacia) ࢆ⏝࠸ࡓࠋᮍኚ
ᛶࢱࣥࣃࢡ㉁ࡢศᏊ㔞ࡣ Superose 12/300 GL࣒࢝ࣛࢆ⏝࠸ࡓࢤࣝࢁ㐣ࢡ࣐ࣟࢺࢢࣛ
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ࣇ࢕࣮ࡼࡾồࡵࡓࠋ 
 
 
㸯㸮㸬Nᮎ➃࢔࣑ࣀ㓟ศᯒ 
ࣉࣟࢸ࢖ࣥࢩ࣮ࢡ࢚ࣥࢧ࣮(ᓥὠ PPSQ㸫10)࡟࡚ࠊ⢭〇㓝⣲ࡢ࢔࣑ࣀ㓟 Nᮎ➃ 20
ṧᇶࢆศᯒࡋࡓࠋ 
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➨ 3⠇ ⤖ᯝ 
㸯㸬ྛ✀ᕷ㈍⢾㉁ศゎ㓝⣲๣ࡢ㓄⢾໬άᛶ 
⣒≧⳦⏤᮶ࡢᕷ㈍⢾㉁ศゎ㓝⣲๣࡟ࡘ࠸࡚ࠊ࢟ࢩࣛࣥ࠾ࡼࡧࢭ࣮ࣝࣟࢫࢆ⢾౪୚య
࡜ࡋ࡚ࠊ࢝ࢸࢥ࣮ࣝ࡟ᑐࡍࡿ㓄⢾໬άᛶࢆ TLC࡛ㄪ࡭ࡓࠋࡑࡢ⤖ᯝࠊ࢟ࢩࣛࣥࢆ⢾౪
୚య࡜ࡋࡓሙྜ࡟ࡣ Trichoderma sp.⏤᮶ࡢ࣑࣊ࢭ࣮ࣝࣛࢮ๣㸦ࢫ࣑ࢳ࣮࣒ X㸧࡜
Humicola lanuginosa⏤᮶ࡢࢭ࣮ࣝࣛࢮ๣㸦ࢫ࣑ࢳ࣮࣒ NC㸧ࡀࠊࢭ࣮ࣝࣟࢫࢆ⢾౪
୚య࡜ࡋࡓሙྜࡣ Trichoderma sp.⏤᮶ࡢࢭ࣮ࣝࣛࢮ๣㸦TCD-H㸧ࡀ㢧ⴭ࡞࢝ࢸࢥ࣮
ࣝ㓄⢾໬άᛶࢆ♧ࡋࡓ㸦⾲ 1㸧ࠋ 
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⾲ 1 ᕷ㈍㓝⣲๣ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
 
㸩㸪ࢃࡎ࠿࡟άᛶࡀㄆࡵࡽࢀࡓ㸹㸩㸩㸪άᛶࡀㄆࡵࡽࢀࡓ㸹 
㸩㸩㸩㸪ᙉ࠸άᛶࡀㄆࡵࡽࢀࡓ㸹㸫㸪άᛶࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ 
 
 
 
 
 
 
 
 
 
⢾౪୚య 
 
 
ᕷ㈍㓝⣲๣ 
 
⏤᮶⳦ ࢟ࢩࣛࣥ ࢭ࣮ࣝࣟࢫ 
 
ࢫ࣑ࢳ࣮࣒ X 
 
Trichoderma sp. 
 
㸩㸩㸩 
 
㸩 
 
TCD㸫H 
 
Trichoderma sp. 
 
㸩 
 
㸩㸩 
 
ࢫ࣑ࢳ࣮࣒ C 
 
Trichoderma sp. 
 
㸩 
 
㸩 
 
ࢫ࣑ࢳ࣮࣒ AC 
 
Aspergillus niger 
 
㸩 
 
㸩 
 
ࢫ࣑ࢳ࣮࣒ NC 
 
 
Humicola lanuginose 
 
㸩㸩 
 
㸫 
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㸰㸬࢟ࢩࣛࣥ࠾ࡼࡧࢭ࣮ࣝࣟࢫࢆ⢾౪୚య࡜ࡋࡓ㓄⢾໬άᛶࡀ㧗࠸⢾㉁ศゎ㓝⣲ࡢ㒊
ศ⢭〇 
࢟ࢩࣛࣥ࡜ࢭ࣮ࣝࣟࢫࢆ⢾౪୚య࡜ࡋࡓሙྜ࡟ࡑࢀࡒࢀ㧗࠸࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ
ࢆ♧ࡋࡓࢫ࣑ࢳ࣮࣒ X࡜ TCD-H࡟ࡘ࠸࡚ࠊ㓄⢾໬ࢆゐ፹ࡍࡿ㓝⣲ࡢ㒊ศ⢭〇ࢆ⾜ࡗ
ࡓࠋྛ㓝⣲๣ 1 gࢆ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ (pH 5.0) ࡟⁐ゎࡋࡓࡶࡢࢆ⢒㓝⣲
ᾮ࡜ࡋ࡚ Poros 50HS/20ࢆ⏝࠸ࡓ㝧࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓ࡜ࡇࢁࠊ
࠸ࡎࢀࡶ㠀྾╔⏬ศ࡟࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡀ᳨ฟࡉࢀࡓࠋࡇࢀࡽ㠀྾╔⏬ศࢆMono 
Qࢆ⏝࠸ࡓ㝜࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓࠋࡑࡢ⤖ᯝࠊ࠸ࡎࢀࡢ㓝⣲๣ࡢ
ሙྜ࡟ࡶࠊ㠀྾╔⏬ศ࡜ 2ࡘࡢ྾╔⏬ศ࡟࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡀ᳨ฟࡉࢀࡓࠋࢫ࣑
ࢳ࣮࣒ X⏤᮶ࡢMonoQ࡟ᙉࡃ྾╔ࡋࡓ⏬ศࡣࠊ࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡋࡓ࢝ࢸࢥ࣮
ࣝ㓄⢾໬άᛶࡀ 0.25 U/mg protein࡛ࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࡀ 0.93 U/mg protein࡛࠶
ࡗࡓࠋ୍᪉ࠊTCD-H⏤᮶ࡢMonoQ㠀྾╔⏬ศࡣࠊࢭ࣮ࣝࣟࢫࢆ⢾౪୚య࡜ࡋࡓ࢝ࢸ
ࢥ࣮ࣝ㓄⢾໬άᛶࡀ 0.11 U/mg protein࡛ࠊࢭ࣮ࣝࣛࢮάᛶࡣ 180 U/mg protein࡛࠶
ࡗࡓ (⾲ 2ࠊ⾲ 3)ࠋ 
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⾲ 2 ࢫ࣑ࢳ࣮࣒ X࠿ࡽࡢ㓄⢾໬άᛶࡀᙉ࠸࢟ࢩࣛࣥศゎ㓝⣲⢭〇⾲ 
 
 
 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
ᐜ㔞 
(ml) 
 
ࢱࣥࣃࢡ㉁㔞 
(mg) 
 
࢟ࢩࣛࢼ࣮ࢮ⥲άᛶ
㸭ẚάᛶ 
(U) 㸭 (U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬⥲άᛶ
㸭ẚάᛶ 
 (U) 㸭 (U/mg) 
 
 
཰⋡ 
(㸣) 
 
⢒㓝⣲ 
 
45 
 
910 
 
120000 㸭 130 
 
18 㸭 0.020 
 
100 
 
Poros 50HS/20 
 
280 
 
590 
 
2600 㸭 4.3 
 
110 㸭 0.18 
 
610 
 
Mono Q 4.6/100 PE 
 
280 
 
180 
 
160 㸭 0.93 
 
44 㸭 0.25 
 
240 
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⾲ 3 TCD‐H࠿ࡽࡢ㓄⢾໬άᛶࡀᙉ࠸ࢭ࣮ࣝࣟࢫศゎ㓝⣲⢭〇⾲ 
 
 
 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
ᐜ㔞 
(ml) 
 
ࢱࣥࣃࢡ㉁㔞 
(mg) 
 
ࢭ࣮ࣝࣛࢮ⥲άᛶ
㸭ẚάᛶ 
(U) 㸭 (U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬⥲άᛶ
㸭ẚάᛶ 
 (U) 㸭 (U/mg) 
 
 
཰⋡ 
(㸣) 
 
⢒㓝⣲ 
 
28 
 
210 
 
4600 㸭 22 
 
1.8 㸭 0.0083 
 
100 
 
Poros 50HS/20 
 
170 
 
160 
 
25000 㸭 160 
 
10 㸭 0.067 
 
560 
 
Mono Q 4.6/100 PE 
 
260 
 
150 
 
27000 㸭 180 
 
16 㸭 0.11 
 
890 
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㸱㸬࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇࡜ㅖᛶ㉁ 
㸱㸫㸯 ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇 
ࢫ࣑ࢳ࣮࣒ X࡟⏤᮶ࡍࡿ๓㏙ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ⏬ศ (0.25U/mg protein) ࢆ
ࡶ࡜࡟࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇ࢆ⾜ࡗࡓࠋᮏ⏬ศࢆ SOURCE 15ࢆ⏝࠸ࡓ␯Ỉࢡ
࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓ࡜ࡇࢁࠊ3ࡘࡢ྾╔⏬ศ࡟㓄⢾໬άᛶࡀ᳨ฟࡉࢀࠊ࢝ࢸࢥ
࣮ࣝ㓄⢾໬ẚάᛶࡀ᭱ࡶ㧗࠸⏬ศ (6.1 U/mg protein) ࢆࢤࣝࢁ㐣ࢡ࣐ࣟࢺࢢࣛࣇ࢕
࣮࡟౪ࡋࡓࠋࡑࡢ⤖ᯝࠊ࢟ࢩࣛࣥ࡟ᑐࡍࡿຍỈศゎάᛶࡀ᳨ฟࡉࢀࡎ࢝ࢸࢥ࣮ࣝᏑᅾ
ୗ࡛ࡢࡳ࢟ࢩࣛࣥࢆศゎ࣭㓄⢾໬ࡍࡿ㓄⢾໬άᛶ⏬ศࡀ 27 U/mg proteinࡢẚάᛶ࡛
ᚓࡽࢀࡓ (⾲ 4ࠊ⾲ 5)ࠋࡇࡢ⏬ศࢆ SDS-PAGE࡟౪ࡋࡓ࡜ࡇࢁࠊ༢୍ࡢࢱࣥࣃࢡ㉁ࣂ
ࣥࢻࡀほᐹࡉࢀࡓ (ᅗ 1)ࠋᮏ⤖ᯝ࠿ࡽࠊ⢭〇㓝⣲ࡢศᏊ㔞ࡣ⣙ 73,000࡜᥎ᐃࡉࢀࡓࠋ
ࡲࡓࠊࡇࡢ⏬ศࢆࢤࣝࢁ㐣ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓ⤖ᯝࠊྠᵝ࡞ศᏊ㔞⣙ 72,000
࡜⟬ฟࡉࢀࠊᮏ㓝⣲ࡣࣔࣀ࣐࣮࡛࠶ࡿ࡜᥎ᐃࡉࢀࡓ (ᅗ 2)ࠋ  
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⾲ 4 ࢫ࣑ࢳ࣮࣒ X࠿ࡽࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲⢭〇ࡢὶࢀ 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
 
⏬ศ 
 
࢟ࢩࣛࢼ࣮ࢮ 
ẚάᛶ 
(U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬ 
ẚάᛶ 
(U/mg) 
 
β - ࢟ࢩࣟࢩࢲ࣮ࢮ 
ẚάᛶ 
(U/mg) 
 
⢒㓝⣲ 
 
 
㸫 
 
 
㸫 
 
130 
 
0.020 
 
0.011 
 
1※1 
 
4.3 
 
0.18 
 
0.0031 
 
 
 
Poros 50HS/20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
9.4 
 
0.047 
 
0.019 
 
1 
 
19 
 
0.79 
 
0 
 
2 
 
1.6 
 
0.18 
 
0.0062 
 
 
 
Mono Q 
4.6/100 PE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3※2 
 
0.93 
 
0.25 
 
0 
 
1 
 
130 
 
17 
 
0 
 
2 
 
18 
 
9.1 
 
0 
 
 
 
SOURCE 15 
PHE 4.6/100 PE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3※3 
 
2.0 
 
6.1 
 
0 
 
 
 
Superose 12 
10/300 GL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1※4 
 
0 
 
27 
 
0 
※1 Mono Q࣒࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡬ 
※2 SOURCE 15ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡬ 
※3 Superose 12ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡬ 
※4 ⢭〇㓝⣲ᶆရ⏬ศ 
  1  2 
1 
 2 
  3 
  1 
 2 
 3 
 1 
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⾲ 5 ࢫ࣑ࢳ࣮࣒ X࠿ࡽࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲⢭〇⾲ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
ᐜ㔞 
(ml) 
 
ࢱࣥࣃࢡ㉁㔞 
(mg) 
 
࢟ࢩࣛࢼ࣮ࢮ⥲άᛶ
㸭ẚάᛶ 
(U) 㸭 (U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬⥲άᛶ
㸭ẚάᛶ 
 (U) 㸭 (U/mg) 
 
 
཰⋡ 
(㸣) 
 
⢒㓝⣲ 
 
45 
 
910 
 
120000 㸭 130 
 
18 㸭 0.020 
 
100 
 
Poros 50HS/20 
 
280 
 
590 
 
2600 㸭 4.3 
 
110 㸭 0.18 
 
610 
 
Mono Q 4.6/100 PE 
 
280 
 
180 
 
160 㸭 0.93 
 
44 㸭 0.25 
 
240 
 
SOURCE 15 PHE 4.6/100 PE 
 
62 
 
3.5 
 
7.0 㸭 2.0 
 
21 㸭 6.1 
 
120 
 
Superose 12 10/300 GL 
 
 
8.0 
   
0.17 
 
0 㸭 0 
 
4.3 㸭 27 
 
24 
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ᅗ 1 ⢭〇㓝⣲ᶆရࡢ SDS-PAGEࣃࢱ࣮ࣥࠋ 
 
࣮ࣞࣥ 1, ศᏊ㔞࣐࣮࣮࢝ [Phosphorylase b(94,000),Bovine Serum 
Albumin(67,000), Ovalbumin(43,000),Carbonic Anhydrase(30,000), Trypsin 
Inhibitor(22,000),α-Lactalbumin(14,400)]; ࣮ࣞࣥ 2, ⢭〇㓝⣲ᶆရࠋ 
㟁ẼὋືᚋࠊࢡ࣐ࢩ࣮ࣈࣜࣜ࢔ࣥࢺࣈ࣮࡛ࣝᰁⰍࡋࡓࠋ 
 
 
㸦kDa) 
94 
67 
43 
30 
22 
1  2 
14.4 
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ᅗ 2 ⢭〇㓝⣲ᶆရࡢࢤࣝࢁ㐣ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮ࠋ 
 
●, ศᏊ㔞࣐࣮࣮࢝ [Alchol dehydrogenase(150,000),Bovine Serum 
Albumin(67,000)㸪Ovalbumin(43,000),Carbonic Anhydrase(30,000)]; 
○, ⢭〇㓝⣲ᶆရࠋ 
 
 
 
 
 
ศᏊ㔞㸦kDa㸧 
ಖ
ᣢ
᫬
㛫
㸦
m
in
㸧
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㸱㸫㸰 ⢭〇࢟ࢩࣛࣥศゎ㓝⣲ࡢㅖᛶ㉁ 
㸯㸧⢭〇㓝⣲ᶆရࡢຍỈศゎάᛶ࠾ࡼࡧ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
⢭〇ࡋࡓ㓝⣲ᶆရ࡟ࡘ࠸࡚ࠊᇶ㉁ࢆ࢟ࢩࣛࣥࡢࡳࠊ࠶ࡿ࠸ࡣ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝ
ࡢඹᏑୗ࡛ࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࢆ TLC࡟ࡼࡾᐃᛶⓗ࡟ホ౯ࡋࡓࠋ◲㓟࡟ࡼࡿ඲⢾ⓎⰍ
࠾ࡼࡧ p - ࢔ࢽࢩࢪࣥሷ㓟ሷ࡟ࡼࡿ㑏ඖ⢾ⓎⰍࢆ⾜ࡗࡓ࡜ࡇࢁࠊᇶ㉁ࢆ࢟ࢩࣛࣥࡢࡳ
࡜ࡋࡓሙྜࣂࣥࢻࡣ᳨ฟࡉࢀ࡞࠿ࡗࡓࠋࡇࢀ࡟ᑐࡋ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ࡛ࡣ
඲⢾ⓎⰍ࡛ࣂࣥࢻࡀ᳨ฟࡉࢀࡓࡀࠊ㑏ඖ⢾ⓎⰍ࡛ࡣࣂࣥࢻࡀ᳨ฟࡉࢀ࡞࠿ࡗࡓ (ᅗ 3㸧ࠋ 
ࡇࢀࡽࡢ⤖ᯝ࠿ࡽࠊ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ᳨࡛ฟࡉࢀࡓࣂࣥࢻࡣࠊ㓄⢾య࡛
࠶ࡿ࢔ࣝࣈࢳࣥ࡜ྠᵝ࡟ࠊ㠀㑏ඖᛶ࡛࠶ࡿࡇ࡜ࡀ♧ࡉࢀࡓࠋ 
 
㸰㸧pHࡢ㓝⣲࡟ཬࡰࡍᙳ㡪 
⢭〇㓝⣲ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ⮳㐺 pHࡣ 4.0࡛ࠊpH 7.0ࢆ㉺࠼ࡿ࡜άᛶࡢప
ୗࡀぢࡽࢀࡓࠋࡲࡓࠊᮏ㓝⣲ࡣࠊpH 2.0࠿ࡽ pH 5.0࡛⮳㐺 pHୗ࡛ࡢ࢝ࢸࢥ࣮ࣝ㓄
⢾໬άᛶࡢ 70㸣௨ୖࡢάᛶࢆಖࡕࠊpH 8.0࡛άᛶࡀ࡯ࡰኻࢃࢀࡓࠋ࢟ࢩࣛࢼ࣮ࢮάᛶ
ࡣࠊ࠸ࡎࢀࡢ pH࡛ࡶ᳨ฟࡉࢀ࡞࠿ࡗࡓ (ᅗ 4ࠊᅗ 5)ࠋ 
 
 
 
 
 
- 24 - 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ 3 ⷧᒙࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟ࡼࡿ཯ᛂ⏕ᡂ≀ࡢศᯒࠋ 
 
◲㓟࡟ࡼࡿ඲⢾ⓎⰍ㸦A㸧࠾ࡼࡧ p - ࢔ࢽࢩࢪࣥሷ㓟ሷ࡟ࡼࡿ㑏ඖ⢾ⓎⰍ㸦B㸧ࡢ⤖ᯝ
ࢆ♧ࡋࡓࠋ 
࣮ࣞࣥ 1, ᶆ‽≀㉁㸦A, Arbutin; X1, Xylose; X2, Xylobiose; X3, Xylotriose㸧; ࣮ࣞࣥ
2, ࢟ࢩࣛࣥࡢࡳࢆᇶ㉁࡜ࡋࡓሙྜ; ࣮ࣞࣥ 3, ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝࢆ࡜ࡶ࡟ຍ࠼ࡓ
ሙྜࠋ 
Origin 
Front 
A B 
A 
X1 
X2 
X3 
 3 2  1  3 2  1 
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㸱㸧 ᗘࡢ㓝⣲࡟ཬࡰࡍᙳ㡪 
⢭〇㓝⣲ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ⮳㐺 ᗘࡣ 40℃࡛ࠊ50℃࡟࠾࠸࡚ࡶ⮳㐺 ᗘୗ
࡛ࡢ㓄⢾໬άᛶࡢ 90㸣ࡢάᛶࡀㄆࡵࡽࢀࡓࠋࡲࡓࠊᮏ㓝⣲ࡣ 30℃ࡲ࡛Ᏻᐃ࡛࠶ࡾࠊ
50℃ࡲ࡛ࡣ 70㸣௨ୖࡢṧᏑάᛶࡀㄆࡵࡽࢀࡓࡀࠊ60℃࡟࡞ࡿ࡜άᛶࡣ࡯ࡰኻࢃࢀࡓࠋ
࢟ࢩࣛࢼ࣮ࢮάᛶࡣ࠸ࡎࢀࡢ ᗘ࡛ࡶάᛶࡣ᳨ฟࡉࢀ࡞࠿ࡗࡓ (ᅗ 6ࠊᅗ 7)ࠋ 
 
㸲㸧➼㟁Ⅼ 
⢭〇㓝⣲ࡢ➼㟁Ⅼࡣ➼㟁Ⅼ㟁ẼὋື࡟ࡼࡾ pI 3.8࡜⟬ᐃࡉࢀࡓ (ᅗ 8)ࠋ 
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ᅗ 4 ⢭〇㓝⣲ᶆရࡢ⮳㐺 pHࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
 
 
 
 
 
 
 
 
ᅗ 5 ⢭〇㓝⣲ᶆရࡢ pHᏳᐃᛶࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
pH4ࡢ࡜ࡁࡢάᛶࢆ 100㸣࡜ࡋ࡚┦ᑐάᛶࢆ⟬ฟࡋࡓࠋ 
pH 
ẚ
ά
ᛶ
㸦
U
/m
g
㸧
 
pH 
ά
ᛶ
ẚ
㸦
㸣
㸧
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ᅗ 6 ⢭〇㓝⣲ᶆရࡢ⮳㐺 ᗘࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
 
 
 
 
 
 
 
 
ᅗ 7 ⢭〇㓝⣲ᶆရࡢ ᗘᏳᐃᛶࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
30℃ࡢ࡜ࡁࡢάᛶࢆ 100㸣࡜ࡋ࡚┦ᑐάᛶࢆ⟬ฟࡋࡓࠋ 
 ᗘ㸦℃㸧 
ẚ
ά
ᛶ
 (
U
/m
g
) 
 ᗘ㸦℃㸧 
ά
ᛶ
ẚ
㸦
㸣
㸧
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ᅗ 8 ⢭〇㓝⣲ᶆရࡢ➼㟁Ⅼ㟁ẼὋືࣃࢱ࣮ࣥࠋ 
 
࣮ࣞࣥ 1, ศᏊ㔞࣐࣮࣮࢝; ࣮ࣞࣥ 2, ⢭〇㓝⣲ᶆရࠋ㟁ẼὋືᚋࠊࢡ࣐ࢩ࣮ࣈࣜࣜ࢔
ࣥࢺࣈ࣮࡛ࣝᰁⰍࡋࡓࠋ 
 
 
 
 
pI 1 2 
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㸳㸧ᇶ㉁⃰ᗘࡢᙳ㡪 
a㸬ྛ✀཯ᛂཷᐜయ࡟ᑐࡍࡿ㓄⢾໬άᛶ 
⢾ཷᐜయ࡜ࡋ࡚ࠊ2౯ࣇ࢙ࣀ࣮࡛ࣝ࠶ࡿ࢝ࢸࢥ࣮ࣝࠊࣞࢰࣝࢩࣀ࣮ࣝࠊࣄࢻࣟ࢟ࣀ
ࣥࠊ3౯ࣇ࢙ࣀ࣮࡛ࣝ࠶ࡿࣆ࣮ࣟ࢞ࣟࣝࠊࣄࢻࣟ࢟ࢩࣄࢻࣟ࢟ࣀࣥࠊࣇࣟࣟࢢࣝࢩࣀ
࣮ࣝࠊࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀࡛࠶ࡿἐ㣗Ꮚ㓟ࠊo - ࢽࢺࣟࣇ࢙ࣀ࣮ࣝࠊ࢝ࣇ࢙࣮㓟ࠊࢡ࣐
ࣜࣥࠊ࢔ࣝ࢟ࣝ࢔ࣝࢥ࣮࡛ࣝ࠶ࡿ࣓ࢱࣀ࣮ࣝࠊ࢚ࢱࣀ࣮ࣝࢆ⏝࠸ࠊ࢟ࢩࣛࣥࢆ⢾౪୚
య࡜ࡋࡓሙྜࡢ㓄⢾໬άᛶࢆ᳨ウࡋࡓࠋࡑࡢ⤖ᯝࠊ࢝ࢸࢥ࣮ࣝ࠾ࡼࡧࡑࡢᵓ㐀␗ᛶయ
࡛࠶ࡿࣞࢰࣝࢩࣀ࣮ࣝࠊࣄࢻࣟ࢟ࣀࣥࢆࡣࡌࡵࠊࣆ࣮ࣟ࢞ࣟࣝࠊἐ㣗Ꮚ㓟࡟ᑐࡋ࡚ά
ᛶࡀぢࡽࢀࡓࠋࣇࣟࣟࢢࣝࢩࣀ࣮ࣝࠊ࢝ࣇ࢙࣮㓟࡟ᑐࡋ࡚ࡶⱝᖸࡢ㓄⢾໬άᛶࡀぢࡽ
ࢀࡓࡀࠊࡑࡢ௚ࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ࡸ࢔ࣝࢥ࣮ࣝ࡟ᑐࡋ࡚άᛶࡣ࡞࠿ࡗࡓ (⾲ 6)ࠋ 
㓄⢾໬άᛶࡀぢࡽࢀࡓྛ✀⢾ཷᐜయ࡟ᑐࡍࡿᮏ㓝⣲ࡢ࣑࢚࢝ࣜࢫᐃ 㸦ᩘKm㸧ࢆྛ✀
⃰ᗘ࡟࠾ࡅࡿ㓄⢾యࡢ⏕ᡂ㔞ࢆࡶ࡜࡟ Lineweaver - Burkࣉࣟࢵࢺࡼࡾồࡵࡓࠋ࢝ࢸ
ࢥ࣮ࣝ࡟ᑐࡋ࡚ 1.3 mg/ml㸦12 mM㸧ࠊࣞࢰࣝࢩࣀ࣮ࣝ࡟ᑐࡋ࡚ 34 mg/ml㸦310 mM㸧ࠊ
ࣄࢻࣟ࢟ࣀࣥ࡟ᑐࡋ࡚ 12 mg/ml㸦110 mM㸧ࠊࣆ࣮ࣟ࢞ࣟࣝ࡟ᑐࡋ࡚ 87 mg/ml㸦690 
mM㸧ࠊἐ㣗Ꮚ㓟࡟ᑐࡋ࡚ 140 mg/ml㸦820 mM㸧ࠊ࢝ࣇ࢙࣮㓟࡟ᑐࡋ࡚ 12 mg/ml㸦67 
mM㸧࡜⟬ᐃࡉࢀࡓࠋ⢾ཷᐜయ࡜ࡋ࡚࢝ࢸࢥ࣮ࣝ࡟᭱ࡶ㧗࠸ぶ࿴ᛶࡀぢࡽࢀࡓࠋ 
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⾲ 6 ⢭〇㓝⣲ᶆရࡢྛ⢾ཷᐜయ࡟ᑐࡍࡿ㓄⢾໬άᛶ 
 
⢾ཷᐜయ 
 
 
㓄⢾໬άᛶ 
 
Catechol 
 
 
㸩㸩㸩 
 
Resorcinol 
 
 
㸩㸩㸩 
 
Hydroquinone 
 
 
㸩㸩㸩 
 
Pyrogallol 
 
 
㸩㸩㸩 
 
Hydroxyhydroquinon 
 
 
㸫 
 
Phloroglucinol 
 
 
㸩 
 
Garllic acid 
 
 
㸩㸩㸩 
 
o - nitrophenol 
 
 
㸫 
 
Caffeic acid 
 
 
㸩 
 
Coumarin 
 
 
㸫 
 
Methanol 
 
 
㸫 
 
Ethanol 
 
 
㸫 
 
㸩㸪ࢃࡎ࠿࡟άᛶࡀㄆࡵࡽࢀࡓ㸹㸩㸩㸪άᛶࡀㄆࡵࡽࢀࡓ㸹 
㸩㸩㸩㸪ᙉ࠸άᛶࡀㄆࡵࡽࢀࡓ㸹㸫㸪άᛶࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ 
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b㸬ྛ✀ከ⢾㢮ࢆ཯ᛂ౪୚య࡜ࡋࡓ㝿ࡢ཯ᛂ≉ᛶ 
⢾౪୚య࡜ࡋ࡚ࠊከ⢾㢮࡛࠶ࡿ࢟ࢩࣛࣥࠊα - ࢭ࣮ࣝࣟࢫࠊ࣌ࢡࢳࣥࠊࢹࣥࣉࣥࠊ
࢟ࢳࣥࠊ࢟ࢺࢧࣥࠊ༢⢾࣭࢜ࣜࢦ⢾࡛࠶ࡿ࢟ࢩ࣮ࣟࢫࠊ࢟ࢩࣟࣅ࣮࢜ࢫࠊ࢟ࢩࣟࢺࣜ
࣮࢜ࢫࢆ⏝࠸ࠊ࢝ࢸࢥ࣮ࣝࢆ⢾ཷᐜయ࡜ࡋ࡚㓄⢾໬άᛶࢆㄪ࡭ࡓࠋࡑࡢ⤖ᯝࠊ࢟ࢩࣛ
ࣥࢆ⏝࠸ࡓሙྜ࡟㓄⢾໬άᛶࡀ㧗ࡃࠊα - ࢭ࣮ࣝࣟࢫࡸࢹࣥࣉࣥࢆ⢾౪୚య࡜ࡋࡓሙ
ྜ࡟ࡶᚤᙅ࡛࠶ࡿࡀ㓄⢾໬άᛶࡀぢࡽࢀࡓࠋ㓄⢾యࡣ⢾ࡢ࢔ࣀ࣐࣮఩࡜࢔ࢢࣜࢥࣥ࡜
ࡢ⤖ྜᵝᘧ࡟ࡼࡗ࡚αᆺ㓄⢾య࠶ࡿ࠸ࡣβ ᆺ㓄⢾యࡢ2✀ࡀ▱ࡽࢀ࡚࠸ࡿࡀࠊᮏ㓝⣲ࡣ
࠸ࡎࢀࡢ཯ᛂࡶゐ፹ࡍࡿ࡜ゝ࠼ࡓࠋࡑࡢ௚ࡢ⢾㉁ࢆ౪୚య࡜ࡋࡓሙྜࡣࠊάᛶࡣㄆࡵ
ࡽࢀ࡞࠿ࡗࡓ (⾲ 7)ࠋ 
㓄⢾໬άᛶࡀぢࡽࢀࡓྛ✀⢾౪୚య࡟ᑐࡍࡿᮏ㓝⣲ࡢ࣑࢚࢝ࣜࢫᐃ 㸦ᩘKm㸧ࢆྛ✀
⃰ᗘ࡟࠾ࡅࡿ㓄⢾యࡢ⏕ᡂ㔞ࢆࡶ࡜࡟ Lineweaver - Burkࣉࣟࢵࢺࡼࡾồࡵࡓࠋ࢟ࢩ
ࣛࣥ࡟ᑐࡋ࡚ 11 mg/mlࠊα - ࢭ࣮ࣝࣟࢫ࡟ᑐࡋ࡚ 12 mg/mlࠊࢹࣥࣉࣥ࡟ᑐࡋ࡚ 15 
mg/ml࡜⟬ᐃࡉࢀࡓࠋ⢾౪୚య࡜ࡋ࡚࢟ࢩࣛࣥ࡟᭱ࡶ㧗࠸ぶ࿴ᛶࡀぢࡽࢀࡓࠋ 
 
 
㸱㸫㸱 Nᮎ➃࢔࣑ࣀ㓟ศᯒ 
࢚ࢻ࣐ࣥศゎ࡟ࡼࡗ࡚ࠊ⢭〇㓝⣲ࡢ㹌ᮎ➃࢔࣑ࣀ㓟㓄ิࡣࠊ
REEAERRATMKRLPKFVITE࡜Ỵᐃࡉࢀࡓࠋᮏ㓄ิ࡟ࡘ࠸࡚᪥ᮏ DNAࢹ࣮ࢱࣂࣥ
ࢡ㸦DDBJ㸧࡛┦ྠᛶ᳨⣴ࢆ⾜ࡗࡓ࡜ࡇࢁࠊ᪤▱ࡢ࢟ࢩࣛࣥ㛵㐃㓝⣲࡜┦ྠᛶࡀㄆࡵ
ࡽࢀ࡞࠿ࡗࡓࠋ 
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⾲ 7 ⢭〇㓝⣲ᶆရࡢྛ⢾౪୚య࡟ᑐࡍࡿ㓄⢾໬άᛶ 
 
౪୚య 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
 
࢟ࢩࣛࣥ 
 
 
㸩㸩㸩 
 
α - ࢭ࣮ࣝࣟࢫ 
 
 
㸩 
 
࣌ࢡࢳࣥ 
 
 
㸫 
 
ࢹࣥࣉࣥ 
 
 
㸩 
 
࢟ࢳࣥ 
 
 
㸫 
 
࢟ࢺࢧࣥ 
 
 
㸫 
 
࢟ࢩ࣮ࣟࢫ 
 
 
㸫 
 
࢟ࢩࣟࣅ࣮࢜ࢫ 
 
 
㸫 
 
࢟ࢩࣟࢺ࣮ࣜ࢜ࢫ 
 
 
㸫 
 
㸩㸪ࢃࡎ࠿࡟άᛶࡀㄆࡵࡽࢀࡓ㸹㸩㸩㸪άᛶࡀㄆࡵࡽࢀࡓ㸹 
㸩㸩㸩㸪ᙉ࠸άᛶࡀㄆࡵࡽࢀࡓ㸹㸫㸪άᛶࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ 
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➨ 4⠇ ⪃ᐹ 
ᮏ㓝⣲ࡢ⢭〇㐣⛬࡟࠾࠸࡚ࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ཰⋡ࡀ 100㸣ࢆ㉸࠼ࡿࡇ࡜ࡀ
࠶ࡗࡓ㸦⾲ 2㸧ࠋ⢒㓝⣲ᾮ୰࡟ࡣ✀ࠎࡢ࢟ࢩࣛࣥศゎ㓝⣲ࡀྵࡲࢀ࡚࠸ࡿ࡜᥎ᐃࡉࢀࡿ
ࡀࠊࡇࢀࡽࡢ୍㒊ࡣࠊβ-࢟ࢩࣟࢩࢲ࣮ࢮྠᵝ[46]ࠊ㓄⢾໬཯ᛂ࡟ࡼࡗ࡚⏕ࡌࡓ㓄⢾యࢆ
ࡶຍỈศゎࡍࡿྍ⬟ᛶࡀ࠶ࡿࠋࡇࢀࡽࡢ࢟ࢩࣛࣥຍỈศゎ㓝⣲ࡀྛ⢭〇ẁ㝵࡛㝖࠿ࢀ
࡚࠸ࡗࡓࡓࡵ࡟ࠊぢ࠿ࡅୖࡢ࢝ࢸࢥ࣮ࣝ㓄⢾άᛶࡀୖ᪼ࡋࡓ࡜⪃࠼ࡽࢀࡿࠋ 
⢭〇ࡋࡓ㓝⣲ᶆရ࡟ࡘ࠸࡚ࠊᇶ㉁ࢆ࢟ࢩࣛࣥࡢࡳࠊ࠶ࡿ࠸ࡣ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝ
ඹᏑୗ࡛ࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࢆ TLC࡟ࡼࡾᐃᛶⓗ࡟ホ౯ࡋࡓ࡜ࡇࢁࠊᇶ㉁ࢆ࢟ࢩࣛࣥ
ࡢࡳ࡜ࡋࡓሙྜࣂࣥࢻࡣ᳨ฟࡉࢀࡎࠊ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ࡛ࡣ඲⢾ⓎⰍ࡛ࡢ
ࡳࣂࣥࢻࡀ᳨ฟࡉࢀࠊᮏ᳨ฟࣂࣥࢻࡣ㓄⢾య࡛࠶ࡿ࢔ࣝࣈࢳࣥ࡜ྠᵝ࡟㠀㑏ඖᛶ࡛࠶
ࡿࡇ࡜ࡀ♧ࡉࢀࡓ (ᅗ 3㸧ࠋࡇࢀࡲ࡛࡟ Bacillusᒓ⏤᮶ࡢ࢟ࢩࣛࣥศゎ㓝⣲ࡢ⢾㌿⛣⬟
ࢆ฼⏝ࡋࡓ࢜ࣜࢦ࢟ࢩࣟࢩࣝ࢝ࢸࢥ࣮ࣝ㢮ࡢ༢㞳࠾ࡼࡧᵓ㐀ゎᯒࡀ⾜ࢃࢀ࡚࠸ࡿ㹙43㹛ࠋ
ᮏ TLC⤖ᯝ࡜ẚ㍑ࡍࡿ࡜ࠊᚓࡽࢀࡓ㓄⢾యࡣཷᐜయ࢝ࢸࢥ୍࣮ࣝศᏊࡢỈ㓟ᇶ࡟ᑐࡋ
࡚ࠊ࢟ࢩ࣮ࣟࢫ࠶ࡿ࠸ࡣ࢟ࢩࣟ࢜ࣜࢦ⢾ࡀ㓄⢾໬ࡋࡓ໬ྜ≀࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋ 
஧౯ࣇ࢙ࣀ࣮ࣝࢆ⢾ཷᐜయ࡜ࡋࡓሙྜࠊᮏ㓝⣲ࡣỈ㓟ᇶࡀ࢜ࣝࢺ఩࡟఩⨨ࡍࡿ࢝ࢸ
ࢥ࣮ࣝ࡜ࣃࣛ఩࡟఩⨨ࡍࡿࣄࢻࣟ࢟ࣀࣥ࡟ᑐࡋ࡚཯ᛂᛶࡀ㧗ࡃࠊỈ㓟ᇶࡀ࣓ࢱ఩࡟఩
⨨ࡍࡿࣞࢰࣝࢩࣀ࣮ࣝ࡟ᑐࡋ࡚ࡣప࠿ࡗࡓࠋα - ࢔࣑࣮ࣛࢮࢆ⏝࠸ࡓ⢾㌿⛣཯ᛂ㹙55,56㹛ࠊ
࠶ࡿ࠸ࡣ⣽⳦⏤᮶ࡢ࢟ࢩࣟ࢜ࣜࢦ⢾㌿⛣㓝⣲࡟ࡼࡿ཯ᛂ㹙43㹛࡛ࡣࠊ࢝ࢸࢥ࣮ࣝࠊࣄࢻ
ࣟ࢟ࣀࣥࠊࣞࢰࣝࢩࣀ࣮ࣝ࠸ࡎࢀ࡟ᑐࡋ࡚ࡶ཯ᛂᛶࡀ㧗ࡃࠊᮏ㓝⣲ࡣࡇࢀࡽࡢ㓝⣲ࡼ
ࡾࡶ࢜ࣝࢺ࣭ࣃࣛ≉␗ᛶࡀ㧗࠸࡜⪃࠼ࡽࢀࡓࠋࡲࡓࠊᮏ㓝⣲⏤᮶⳦࡜ྠᒓ࡛࠶ࡿ T. 
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longibrachiatum⏤᮶࢚ࣥࢻ࢟ࢩࣛࢼ࣮ࢮ[57]࡟ࡼࡿ⢾㌿⛣཯ᛂ࡛ࡣ࢔ࣝ࢟ࣝ࢔ࣝࢥ࣮
ࣝ㢮࡬ࡢ཯ᛂᛶࡣㄆࡵࡽࢀࡿࡀࠊᮏ㓝⣲࡟ࡣ᳨ฟࡉࢀ࡞࠿ࡗࡓࠋ 
ᮏ㓝⣲๣⏤᮶⳦࡜ྠᒓࡢ T. logibrachiatum࠿ࡽࡣศᏊ㔞 21,500࡜ 33,000ࡢ࢟ࢩ
ࣛࢼ࣮ࢮ㹙58㹛ࡀࠊT. reesei࠿ࡽࡣศᏊ㔞 20,000࡜ 19,000ࡢ࢟ࢩࣛࢼ࣮ࢮ㹙59㹛ࡢሗ࿌
౛ࡀ࠶ࡿࠋᮏ⢭〇㓝⣲ࡢศᏊ㔞ࡣ⣙ 73,000࡛ࠊࡇࢀࡽ᪤▱㓝⣲࡜ࡣ␗࡞ࡗ࡚࠸ࡓࠋࡲ
ࡓࠊᮏ㓝⣲ࡣ࢔࣮ࣜࣝ⣔࢟ࢩࣟࢩࢻ࡜ࡋ࡚▱ࡽࢀࡿ p‐ࢽࢺࣟࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻࢆ
ຍỈศゎ࡛ࡁ࡞࠸ࡓࡵࠊβ - ࢟ࢩࣟࢩࢲ࣮ࢮάᛶࢆᣢࡓ࡞࠸࡜⪃࠼ࡽࢀࠊᮏ㓝⣲ࡢ㓄⢾
໬཯ᛂࡣࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀≉␗ⓗ࡛࠶ࡿࡇ࡜࠿ࡽ㓄⢾య⏕⏘࡟㐺ࡋࡓ㓝⣲࡛࠶ࡿࡇ
࡜ࡀᮇᚅࡉࢀࡓࠋ 
 
 
➨ 5⠇ ᦬せ 
ᕷ㈍ࡉࢀ࡚࠸ࡿྛ✀⣒≧⳦⏤᮶ࡢ⢾㉁ศゎ㓝⣲๣࡟ὀ┠ࡋࠊຍỈศゎάᛶࡀపࡃ㓄
⢾໬άᛶࡀ㧗࠸㓝⣲ࡢ᭷↓ࢆㄪ࡭ࠊࡑࡢ⢭〇ࢆヨࡳࡓࠋࡑࡢ⤖ᯝࠊTrichoderma sp.
⏤᮶ࡢᕷ㈍࢟ࢩࣛࣥศゎ㓝⣲๣࡟ࠊ࢟ࢩࣛࣥࡢࡳࢆᇶ㉁࡜ࡋࡓሙྜࠊࡑࡢຍỈศゎά
ᛶࡀ࡞࠸࡟ࡶ㛵ࢃࡽࡎࠊ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ࡛ࡣ࢟ࢩࣛࣥࢆศゎࡋ࢝ࢸࢥ࣮
ࣝࢆ㓄⢾໬ࡍࡿ㓝⣲ࡀㄆࡵࡽࢀࡓࠋᮏ㓝⣲ࡣศᏊ㔞⣙ 73,000ࡢ༢㔞య࡛ᶵ⬟ࡍࡿࡶࡢ
࡛࠶ࡾࠊ20ṧᇶࡢ Nᮎ➃࢔࣑ࣀ㓟㓄ิࡣ᪤▱ࡢ࢟ࢩࣛࢼ࣮ࢮ࡜┦ྠᛶࡀㄆࡵࡽࢀ࡞࠿
ࡗࡓࠋࡇࢀࡽࡢㅖᛶ㉁࠿ࡽᮏ㓝⣲ࡣ᪂つ࡛࠶ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ⮳㐺 pH࡜⮳㐺 
ᗘࡣࡑࢀࡒࢀ 4.0࡜ 40℃࡛࠶ࡗࡓࠋ 
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➨㸰❶ 㓄⢾໬⬟࡟ὀ┠ࡋࡓⴥᅪ⣒≧⳦⏘⏕࢟ࢩࣛࣥศゎ㓝⣲ 
➨㸯⠇ ㅖゝ 
ᚠ⎔ᆺ♫఍ࢆ┠ᣦࡋࡓᢏ⾡ࡸ⏘ᴗࡢ࠶ࡾ᪉࡟㛵ᚰࡀ㧗ࡲࡾࠊᗫᲠ≀ࡢ๐ῶࡸ฼⏝ࡀ
ὀ┠ࡉࢀ࡚࠸ࡿࠋࡑࡢ୰࡛෌⏕⏘ྍ⬟࡞㈨※࡛࠶ࡿࣂ࢖࣐࢜ࢫࡢ฼⏝᪉ἲࡢᨵⰋࡣᚠ
⎔ᆺ♫఍ࡢᵓ⠏࡟ᚲ㡲࡞ㄢ㢟࡛࠶ࡿ࡜ゝ࠼ࡿࠋࣂ࢖࣐࢜ࢫࡢ୰࡛ࡶୡ⏺ⓗ࡟᭱ࡶ⵳✚
㔞ࡢከ࠸ᮌᮦ㈨※ࡣ≉࡟㛵ᚰࡀᐤࡏࡽࢀࠊࡑࡢ᭷ຠ฼⏝ࡢࡓࡵࡢኚ᥮ἲࡢ㛤Ⓨࡀ᥎㐍
ࡉࢀ࡚࠸ࡿࠋ 
ᮏ◊✲࡛ࡣࠊ࢟ࢩࣛࣥຍỈศゎ㓝⣲࡟ࡼࡿᮌ㉁ࣂ࢖࣐࢜ࢫࡢ᭷ຠ฼⏝ࢆᅗࡿ࡭ࡃࠊ
ྠ㓝⣲⏕⏘ᚤ⏕≀ࡢศ㞳※࡜ࡋ࡚ࠊⴥᅪ࡟ὀ┠ࡋࠊ⣒≧⳦ࢆ᥈⣴ࡋࡓࠋ㔪ⴥᶞ࡜ࡋ࡚
ࢫࢠⴥ㠃ࢆࠊᗈⴥᶞ࡜ࡋ࡚ࢧࢡࣛࡸࢥࣈࢩ࡞࡝ࡢⴥ㠃࡟ࡘ࠸࡚᥈⣴ࡋࡓ࡜ࡇࢁࠊࢫࢠ
ⴠⴥࡼࡾศ㞳ࡉࢀࡓ Pestalotiopsis sp. SRAᰴ࠿ࡽࠊࢫࢠᶞ⓶ࢆⅣ⣲※࡜ࡋᇵ㣴ࡋࡓ
ሙྜࠊຍỈศゎάᛶ࡟ẚࡋ࡚㧗࠸࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࢆ᭷ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲ࡀ
ᚓࡽࢀࡓࠋࡲࡓࠊⅣ⣲※ࢆ࢟ࢩࣛࣥ࡜ࡋࡓሙྜ࡟ࡣࠊ๓㏙ Trichoderma sp.⏤᮶ࡢ࢝
ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢሙྜ࡜ྠᵝ࡞࢟ࢩࣛࣥ࡟ᑐࡍࡿຍỈศゎάᛶࡀ᳨ฟ㝈⏺௨ୗ࡛
࠶ࡾࠊ࠿ࡘ࢝ࢸࢥ࣮ࣝඹᏑୗ࡛ࡢࡳ࢟ࢩࣛࣥࢆศゎ࣭㓄⢾໬ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲ࡀ
ᚓࡽࢀࡓࠋྠᵝ࡞㓝⣲ࢆࢫࢠᶞ⓶ࢆⅣ⣲※࡜ࡋࡓᇵᆅ࡛ࡶ⢭〇ྍ⬟࡛࠶ࡿ࡜᝿ᐃࡉࢀ
ࡿࡀࠊᇶ♏ⓗ▱ぢࢆᚓࡿࡓࡵ࢟ࢩࣛࣥࢆⅣ⣲※࡜ࡋࠊᮏ㓝⣲ࢆ⢭〇ࠊㅖᛶ㉁ࢆỴᐃࡋ
ࡓࠋ 
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➨㸰⠇ ᐇ㦂᪉ἲ 
㸯㸬౪ヨᇵᆅ 
᳜≀ⴥ㠃⳦ศ㞳⏝ᇵᆅࠊ࠾ࡼࡧศ㞳⳦ᰴ✀ᇵ㣴ᇵᆅࡣ PDAᖹᯈᇵᆅ㸦Bectonࠊ 
Deckinson and Company〇㸧ࢆ࣮࢜ࢺࢡ࣮ࣞࣈ⁛⳦㸦121℃㸪1.2Ẽᅽ㸪20ศ㛫㸧ࡋ
࡚ㄪ〇ࡋࡓࠋ 
ᾮయᇵᆅࡣࠊ㓝ẕ࢚࢟ࢫ 0.01 mgࠊK2HPO4 0.005 mgࠊ(NH4)2SO4 0.15 mgࠊ
MgSO4㺃7H2O 0.02 mgࠊNaCl 0.063 mgࠊH3BO4 0.025 mgࠊFeC6H5O7㺃xH2O 
0.75 mgࠊCaCl2㺃H2O 0.5 mgࠊZnSO4㺃7H2O 0.25 mgࠊMnCl2㺃4H2O 0.013 mgࠊ
CoCl2㺃6H2O 0.013 mg࡟ࠊⅣ⣲※࡜ࡋ࡚ࢫࢠࡢᚰᮦ࣭ ㎶ᮦ㒊ࢆ⢊≧࡟ࡋࡓࢫࢠᮌ⢊ࠊ
ྠᶞ⓶㒊ࢆ⢒⢊≧࡟ࡋࡓࢫࢠᶞ⓶ࠊ࠶ࡿ࠸ࡣ࢟ࢩࣛࣥࢆ 1 gῧຍࡋࠊ⵨␃Ỉ 50 ml࡟
⁐ゎࡋࡓᚋࠊ࣮࢜ࢺࢡ࣮ࣞࣈ⁛⳦ࡋㄪ〇ࡋࡓࠋ 
ᅛ┦ᇵᆅࡣࠊ⵨␃Ỉ 30 ml ୰࡟⡿ࢾ࢝ࢆ 1 gࠊⅣ⣲※࡜ࡋ࡚ࢫࢠᮌ⢊ࠊࢫࢠᶞ⓶ࠊ
࠶ࡿ࠸ࡣ࢟ࢩࣛࣥࢆ 5 gῧຍࡋࡓᚋࠊ࣮࢜ࢺࢡ࣮ࣞࣈ⁛⳦ࡋ࡚ㄪ〇ࡋࡓࠋ 
 
 
㸰㸬᳜≀ⴥ㠃⳦ࡢศ㞳 
༓ⴥ኱ᏛᅬⱁᏛ㒊࠾ࡼࡧ༓ⴥ኱Ꮫ⎔ቃ೺ᗣࣇ࢕࣮ࣝࢻ⛉Ꮫࢭࣥࢱ࣮ෆࡢ 22✀ࡢ᳜
≀㸦ࢫࢠ Cryptomeria japonicaࠊ࢔࢜࢟ Aucuba japonicaࠊ࣋ࢽࣂࢼࢺࢳࣀ࢟ Aesculus 
x carneaࠊ࣎ࢵࢳࣕࣥ Cucurbita moschataࠊ࣐ࢧ࢟ Euonymus japonicusࠊࣔࢳࣀ࢟
Ilex integraࠊࢱ࣐࢖ࣈ࢟ Juniperus chinensisࠊ࢖ࢫࣀ࢟ Distylium racemosumࠊࣔ
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ࢵࢥ࢘Ternstroemia gymnantheaࠊࢶࢤBuxus microphyllaࠊࢥࣈࢩMagnolia kobusࠊ
࣒࢜࢜ࣛࢧ࢟ࢶࢶࢪ Rhododendron pulchrumࠊ࣐࢜࢜ࣖࢨࢡࣛ Prunus sargentiiࠊ
ࢯ࣓࢖ࣚࢩࣀ Prunus xyedoensisࠊࣄ࢖ࣛࢠࣔࢡࢭ࢖ Osmanthus x fortuneiࠊࣈࣟࢵ
ࢥ࣮ࣜBrassica oleraceaࠊࢽࣥࢪࣥ Daucus carotaࠊࢺࢳࣀ࢟ Aesculus turbinataࠊ
ࢥࣀࢸ࢞ࢩ࣡ Platycladus orientalisࠊࢥ࢘ࣚ࢘ࢨࣥ Cunninghamia lanceolataࠊࣄࢧ
࢝࢟ Eurya japonicaࠊ࢝࣎ࢳࣕ Cucurbita moschata㸧ࠊィ 50ಶయ࠿ࡽ᥇ྲྀࡋࡓ⏕ⴥ࣭
ⴠⴥ࠿ࡽྛ✀⣒≧⳦ࢆศ㞳ࡋࡓࠋ 
᳜≀ⴥࡣ⁛⳦῭ࡳჾලࢆ⏝࠸ྛ✀⏕ᮌ࠾ࡼࡧ࿘ᅖᅵተ㠃ࡼࡾ┤᥋᥇ྲྀࡋࠊ┤ࡕ࡟
PDAᖹᯈᇵᆅ࡟㟼⨨ࡋࡓᚋࠊ6᪥㛫 25℃࡟࡚ᇵ㣴ࡋࡓࠋPDAᖹᯈᇵᆅ࡟࡚⏕⫱ࡀ☜
ㄆࡉࢀࡓ⣒≧⳦⩌ࢆ᪂ࡓ࡞ྠᇵᆅࡢ୰ᚰ㒊࡟⨨ᗋࡋ༢㞳ࡋࡓࠋ 
Pestalotiopsisᒓ⣒≧⳦ࡢ༢㞳࡜ྠᐃࡣࠊᇵᆅୖ࡛ࡢᙧែほᐹ࠾ࡼࡧ⬊Ꮚᙧᡂᚋࡢ㢧
ᚤ㙾ࢆ⏝࠸ࡓ⬊Ꮚほᐹ࡟ࡼࡗ࡚⾜ࡗࡓࠋ 
 
 
㸱㸬ྛ✀㓝⣲άᛶ ᐃ⏝ヨᩱ࠾ࡼࡧ㓝⣲⢭〇⏝ヨᩱࡢㄪ〇 
ศ㞳ࡋࡓ⳦ᰴࢆ⏝࠸ࠊPDAᖹᯈᇵᆅ࡛ 25℃ࠊ6᪥㛫ࡢ๓ᇵ㣴ࢆ⾜ࡗࡓࠋ㓝⣲⏕⏘ࡢ
ࡓࡵࡢᇵ㣴ࡣᾮయᇵᆅ࠶ࡿ࠸ࡣᅛ┦ᇵᆅ࡛⾜ࡗࡓࠋᾮయᇵᆅ࡟ࡼࡿᇵ㣴ࡣୖグ๓ᇵ㣴
࡛⏕⫱ࡋࡓ⳦⣒ࢆ 6 mmゅ࡟ษࡾྲྀࡾ᳜⳦ࡋࡓࡢࡕ㸪30℃㸪130 rpm࡛ 2㹼10᪥㛫ᅇ
㌿᣺࡜࠺ࡋ࡚⾜ࡗࡓࠋᇵ㣴ᚋࠊ8,000 Gࠊ30ศ㛫㐲ᚰศ㞳ࡋࡓᚋࠊ྾ᘬࢁ㐣࡛ᚓࡓࢁ
ᾮ [ࢁ⣬㸦No.131ࠊ࢔ࢻࣂࣥࢸࢵࢡ㸧] ࢆྛ✀㓝⣲άᛶ ᐃ࡜㓝⣲⢭〇࡟⏝࠸ࡓࠋ୍
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᪉ࠊᅛ┦ᇵᆅ࡟ࡼࡿᇵ㣴ࡣୖグ๓ᇵ㣴࡛⏕⫱ࡋࡓ⳦⣒ࢆ 6 mmゅ࡟ 3ಶษࡾྲྀࡾ⨨ᗋ
ࡋࡓࡢࡕࠊ25℃࡛ 14᪥㛫㟼⨨ࡋ࡚⾜ࡗࡓࠋࡑࡢᚋࠊpH5.0࡟ㄪᩚࡋࡓ 100 mM㓑㓟
ࢼࢺ࣒ࣜ࢘⦆⾪ᾮࢆ 20 ml㸦࢟ࢩࣛࣥᅛ┦ᇵᆅ࡛ࡣ 12 ml㸧ῧຍࡋࠊ1᪥㛫෭ⶶ㟼⨨ᚋࠊ
2㔜࣮࢞ࢮ࡟ࡼࡿࢁ㐣ࢆ⾜ࡗࡓࠋࡉࡽ࡟ࠊ8,000 Gࠊ30ศ㛫㐲ᚰศ㞳ࠊࢁ⣬㸦No.131ࠊ
࢔ࢻࣂࣥࢸࢵࢡ㸧ࡼࡿ྾ᘬࢁ㐣࡟࡚ᚓࡽࢀࡓࢁᾮࢆྛ✀㓝⣲άᛶ ᐃ࡟⏝࠸ࡓࠋ 
 
 
㸲㸬ከ⢾㢮ຍỈศゎάᛶ࠾ࡼࡧ㓄⢾໬άᛶࡢᐃᛶⓗホ౯ 
TLCࢆ⏝࠸ࡓ࢟ࢩࣛࢼ࣮ࢮάᛶ࡜࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ☜ㄆࡣࠊ๓㏙㸦ྛ✀⢾㉁
ศゎ㓝⣲๣ࡢ⢭〇࡜ㅖᛶ㉁㸧࡜ྠᵝ࡟⾜ࡗࡓࠋ 
 
 
㸳㸬ྛ✀㓝⣲άᛶࡢ ᐃ 
࢟ࢩࣛࢼ࣮ࢮάᛶࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠊ࠾ࡼࡧβ - ࢟ࢩࣟࢩࢲ࣮ࢮάᛶࡢ ᐃࡣࠊ
๓㏙㸦ྛ✀⢾㉁ศゎ㓝⣲๣ࡢ⢭〇࡜ㅖᛶ㉁㸧࡜ྠᵝ࡟⾜ࡗࡓࠋ 
㓝⣲άᛶ࡬ࡢ pHࡢᙳ㡪ࡣࠊ30 ℃࡟ಖ ࡋࡓ pH 1.0㹼12.0ࡢྛ✀⦆⾪ᾮ୰࡛ 20
ศ㛫᣺࡜࠺཯ᛂᚋྛࠊ ✀άᛶࢆ ᐃࡍࡿࡇ࡜࡛ㄪ࡭ࡓࠋpHᏳᐃᛶࡣྛ✀ pH⦆⾪ᾮ୰
࡛ 30℃ࡢୗࠊ1᫬㛫཯ᛂᚋࠊ ᐃࡋ࡚ㄪ࡭ࡓࠋ⮳㐺 ᗘࡣ 10℃㹼80℃࡟ಖ ࡉࢀࡓ
pH 5.0⦆⾪ᾮ୰࡛ 20ศ㛫᣺࡜࠺཯ᛂᚋྛࠊ ✀άᛶࢆ ᐃࡍࡿࡇ࡜࡛Ỵᐃࡋࡓࠋࡲࡓࠊ
 ᗘᏳᐃᛶࡣྛ✀ ᗘ࡟ಖ ࡉࢀࡓpH 5.0⦆⾪ᾮ୰࡛1᫬㛫཯ᛂᚋࠊ ᐃࡋ࡚ㄪ࡭ࡓࠋ 
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㸴㸬࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇 
㝧࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮ࡣ 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ㸦pH 5.0㸧࡛ᖹ
⾮໬ࡋࡓ Poros 50HS/20࣒࢝ࣛ㸦φ4.6 mm×10 cm㸧ࢆ⏝࠸࡚⾜ࡗࡓࠋࡇࢀ࡟ᇵ㣴ᾮ
ࢆ౪ࡋࠊ2 M NaCl - 20 mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ 70 mlࢆ⁐ฟᾮ࡜ࡋࠊὶ㏿ࢆ 4 ml 
min-1࡜ࡋࡓࢫࢸࢵࣉ࣡࢖ࢬἲ࡛ࠊ྾╔࠾ࡼࡧ㠀྾╔⏬ศࢆศྲྀࡋࡓࠋᚓࡽࢀࡓ࢝ࢸࢥ
࣮ࣝ㓄⢾໬άᛶ⏬ศࢆୖグ⦆⾪ᾮ࡛ᖹ⾮໬ࡋࡓMono Q 4.6/100 PE࣒࢝ࣛ㸦φ4.6 mm
×10 cm㸧ࢆ⏝࠸ࡓ㝜࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡛ศ⏬ࡋࡓࠋ0㹼2 M NaCl - 20 
mM㓑㓟ࢼࢺ࣒ࣜ࢘⦆⾪ᾮ 3.4mlࢆ⁐ฟᾮ࡜ࡋࠊὶ㏿ࡣ 0.9 ml min-1࡜ࡋࡓࣜࢽ࢔ࢢ
ࣛࢪ࢙ࣥࢺἲ࡛ࠊྛࣆ࣮ࢡ⏬ศࢆศྲྀࡋࡓࠋྛࣆ࣮ࢡ⏬ศࡢάᛶ್ࢆ ᐃࡋࠊ࢝ࢸࢥ
࣮ࣝ㓄⢾໬άᛶࢆᣦᶆ࡟᭱⤊ⓗ࡞⢭〇㓝⣲ᶆရࢆᚓࡓࠋ࡞࠾ࠊ⢭〇☜ㄆࡣ SDS-࣏ࣜ࢔
ࢡࣜࣝ࢔࣑ࢻࢤࣝ㟁ẼὋື (SDS-PAGE) ࡟࡚⾜ࡗࡓࠋ 
 
 
㸵㸬ࢱࣥࣃࢡ㉁ࡢศᯒ 
๓㏙㸦ྛ✀⢾㉁ศゎ㓝⣲๣ࡢ⢭〇࡜ㅖᛶ㉁㸧࡜ྠᵝࡢᡭἲ࡟ࡼࡾࠊࢱࣥࣃࢡ㉁ࡢᐃ
㔞࠾ࡼࡧ SDS-PAGEࢆ⏝࠸ࡓ⢭〇⛬ᗘ☜ㄆ࡜ศᏊ㔞᥎ᐃࢆ⾜ࡗࡓࠋ 
 
 
 
 
- 40 - 
➨㸱⠇ ⤖ᯝ 
㸯㸬࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ㓄⢾໬άᛶࡢ㧗࠸⣒≧⳦ࡢศ㞳 
༓ⴥ኱ᏛᅬⱁᏛ㒊࠾ࡼࡧ༓ⴥ኱Ꮫ⎔ቃ೺ᗣࣇ࢕࣮ࣝࢻ⛉Ꮫࢭࣥࢱ࣮ࡢᶞᮌ࣭㔝⳯࠿
ࡽᚓࡽࢀࡓྛ✀⣒≧⳦ࢆࢥࣟࢽ࣮࠾ࡼࡧ⬊Ꮚࡢᙧែほᐹ࡟ࡼࡾྠᐃࡋࡓ⤖ᯝࠊࢫࢠࠊ
࢔࢜࢟ࠊ࣋ࢽࣂࢼࢺࢳࣀ࢟ࠊ࣎ࢵࢳࣕࣥࠊ࣐ࢧ࢟ࠊࣔࢳࣀ࢟ࠊࢱ࣐࢖ࣈ࢟ࠊ࢖ࢫࣀ࢟ࠊ
ࣔࢵࢥ࢘ࠊࢶࢤࠊࢥࣈࢩࠊ࣒࢜࢜ࣛࢧ࢟ࢶࢶࢪࠊ࣐࢜࢜ࣖࢨࢡࣛࠊࢯ࣓࢖ࣚࢩࣀࠊࣄ
࢖ࣛࢠࣔࢡࢭ࢖ࠊࣈࣟࢵࢥ࣮ࣜࠊࢽࣥࢪࣥࡢ 17✀ 36ಶయ࠿ࡽ Pestalotiopsisᒓ⣒≧
⳦ࡀศ㞳ࡉࢀࡓࠋࡋ࠿ࡋࠊࢺࢳࣀ࢟ࠊࢥࣀࢸ࢝ࢩ࣡ࠊࢥ࢘ࣚ࢘ࢨࣥࠊࣄࢧ࢝࢟ࠊ࢝࣎
ࢳࣕࡢ 5✀ 14ಶయ࠿ࡽࡣᮏ⳦ࡣศ㞳ࡉࢀ࡞࠿ࡗࡓࠋ 
17✀ 36ಶయ࠿ࡽศ㞳ࡉࢀࡓ 36⳦ᰴ࡟ࡘ࠸࡚ࠊᇵ㣴ᾮ୰ࡢ࢟ࢩࣛࣥศゎάᛶ࠾ࡼࡧ
࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࢆ TLC࡛ㄪ࡭ࡓ⤖ᯝࠊࣔࢳࣀ࢟⏤᮶
MOᰴࠊࣄ࢖ࣛࢠࣔࢡࢭ࢖⏤᮶ HIᰴࠊ࠾ࡼࡧࢫࢠⴠⴥ⏤᮶ SRAᰴࡀࠊ࢟ࢩࣛࣥࢆ⢾
౪୚య࡜ࡍࡿ㢧ⴭ࡞࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࢆ♧ࡋࡓ㸦⾲ 7㸧ࠋ 
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⾲ 7 Pestalotiopsisᒓ⣒≧⳦࢟ࢩࣛࣥᾮయᇵ㣴ᾮࡢ࢟ࢩࣛࢼ࣮ࢮάᛶ࠾ࡼࡧ࢝ࢸࢥ
࣮ࣝ㓄⢾໬άᛶ 
 
⏤᮶ 
 
 
࢟ࢩࣛࢼ࣮ࢮάᛶ 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
 
 
࢔࢜࢟ 
 
㸩 
 
㸫 
 
࣋ࢽࣂࢼࢺࢳࣀ࢟ 
 
㸩 
 
㸫 
 
࣎ࢵࢳࣕࣥ 
 
㸩㸩㸩 
 
㸫 
 
ࢽࣥࢪࣥ 
 
㸩㸩㸩 
 
㸫 
 
࣐ࢧ࢟ 
 
㸩㸩 
 
㸩 
 
ࣔࢳࣀ࢟ 
 
㸩㸩㸩 
 
㸩㸩㸩 
 
ࢱ࣐࢖ࣈ࢟ 
 
㸩㸩㸩 
 
㸩㸩㸩 
 
࢖ࢫࣀ࢟ 
 
㸫 
 
㸫 
 
ࣔࢵࢥ࢘ 
 
㸫 
 
㸫 
 
ࢶࢤ 
 
㸫 
 
㸫 
 
ࢥࣈࢩ 
 
㸫 
 
㸫 
 
࣒࢜࢜ࣛࢧ࢟ࢶࢶࢪ 
 
㸩㸩 
 
㸩㸩㸩 
 
࣐࢜࢜ࣖࢨࢡࣛ 
 
㸫 
 
㸫 
 
ࣈࣟࢵࢥ࣮ࣜ 
 
㸫 
 
㸩 
 
ࢯ࣓࢖ࣚࢩࣀ 
 
㸫 
 
㸫 
 
ࣄ࢖ࣛࢠࣔࢡࢭ࢖ 
 
㸫 
 
㸩㸩 
 
ࢫࢠ⏕ⴥ 
 
ࢫࢠⴠⴥ 
 
ࢫࢠ㞝ⰼ࣭㞤ⰼ 
 
ࢫࢠᖿ 
 
 
㸩㸩 
 
㸩 
 
㸩㸩 
 
㸩㸩 
 
㸩 
 
㸩㸩㸩 
 
㸩㸩 
 
㸩㸩 
㸩㸪ࢃࡎ࠿࡟άᛶࡀㄆࡵࡽࢀࡓ㸹㸩㸩㸪άᛶࡀㄆࡵࡽࢀࡓ㸹 
㸩㸩㸩㸪ᙉ࠸άᛶࡀㄆࡵࡽࢀࡓ㸹㸫㸪άᛶࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ 
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㸰㸬ᇵ㣴᪉ἲࡀ㓝⣲⏕⏘ᛶ࡟ཬࡰࡍᙳ㡪 
TLCୖ࡟࠾࠸࡚㢧ⴭ࡞㓝⣲άᛶࢆ᭷ࡍࡿࡇ࡜ࡀㄆࡵࡽࢀࡓ๓㏙ࡢ 3ᰴ࡟ࡘ࠸࡚ࠊࡑ
ࢀࡽ㓝⣲άᛶࢆẚ㍑ࡋࡓ࡜ࡇࢁࠊSRAᰴࡣࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 0.56 U/ml࡛ࠊ࢝
ࢸࢥ࣮ࣝ㓄⢾໬άᛶ㸭࢟ࢩࣛࢼ࣮ࢮάᛶẚࡀ᭱ࡶ኱ࡁ࠿ࡗࡓ㸦⾲ 8㸧ࠋ 
ᮏ⳦ᰴ࡟ࡘ࠸࡚ࠊ࢟ࢩࣛࣥࢆྵࡴᾮయ࠶ࡿ࠸ࡣᅛ┦ᇵᆅ࡛ᇵ㣴ࡋࠊ㓝⣲άᛶࢆẚ㍑
ࡋࡓ࡜ࡇࢁࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࡣᅛ┦ᇵ㣴ࡢሙྜࡢ᪉ࡀ㧗ࡃࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ
ࡣᾮయᇵ㣴ࡢ᪉ࡀ㧗࠿ࡗࡓ㸦⾲ 9)ࠋ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ㸭࢟ࢩࣛࢼ࣮ࢮάᛶẚࡣࠊ
ᅛ┦ᇵ㣴࡛ࡣ 0.29ࠊᾮయᇵ㣴࡛ࡣ 22࡛࠶ࡗࡓࡓࡵࠊᮏ◊✲࡛ࡣ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝
⣲ࡢ⢭〇࡟ࡣᾮయᇵ㣴ἲࢆ⏝࠸ࡿࡇ࡜࡟ࡋࡓࠋ 
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⾲ 8 Pestalotiopsisᒓ⣒≧⳦࢟ࢩࣛࣥᾮయᇵ㣴ᾮࡢ࢟ࢩࣛࢼ࣮ࢮάᛶ࠾ࡼࡧ࢝ࢸࢥ
࣮ࣝ㓄⢾໬άᛶ㸨 
 
⳦ᰴ 
 
࢟ࢩࣛࢼ࣮ࢮάᛶ 
(U/ml) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
(U/ml) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ㸭
࢟ࢩࣛࢼ࣮ࢮάᛶ 
 
 
Pestalotiopsis sp. MOᰴ 
 
5.3 
 
0.27 
 
0.051 
 
Pestalotiopsis sp. HIᰴ 
 
0.012 
 
0.15 
 
13 
 
Pestalotiopsis sp. SRAᰴ 
 
 
0.025 
 
0.56 
 
22 
 
㸨 Pestalotiopsis sp. MOᰴࢆ 4᪥㛫ࠊHIᰴࢆ 5᪥㛫ࠊSRAᰴࢆ 7᪥㛫ࠊ࢟ࢩࣛࣥᾮ
యᇵᆅ࡛ࠊ30℃ࠊ130rpmᅇ㌿᣺࡜࠺ᇵ㣴ࡋࡓᚋࡢࢁᾮࢆ౑⏝ࡋࡓࠋᇵ㣴᪥ᩘࡣࠊ2
㹼10᪥㛫ࡢᇵ㣴୰ࠊ᭱ࡶ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ㧗࠸᪥ᩘ࡜ࡋࡓࠋ 
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⾲ 9 Pestalotiopsis sp. SRAᰴࡢ࢟ࢩࣛࢼ࣮ࢮάᛶ࠾ࡼࡧ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ㸨 
 
ᇵ㣴᪉ἲ 
 
Ⅳ⣲※ 
 
 
࢟ࢩࣛࢼ࣮ࢮάᛶ 
(U/ml) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
(U/ml) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ
㸭࢟ࢩࣛࢼ࣮ࢮάᛶ 
 
 
ᾮయᇵ㣴 
 
 
 
 
 
 
࢟ࢩࣛࣥ 
 
ࢫࢠᮌ⢊ 
 
ࢫࢠᶞ⓶ 
 
 
0.025 
 
0.51 
 
0.0079 
 
 
0.56 
 
0.087 
 
0.098 
 
 
22 
 
0.17 
 
12 
 
ᅛయᇵ㣴 
 
࢟ࢩࣛࣥ 
 
0.52 
 
0.15 
 
0.29 
 
 
㸨 ᾮయᇵ㣴࡛ࡣࠊⅣ⣲※ࢆ࢟ࢩࣛࣥ࡜ࡋࡓሙྜ 7᪥㛫ࠊࢫࢠᮌ⢊࠾ࡼࡧᶞ⬡࡜ࡋࡓሙ
ྜ 9᪥㛫ࠊ30℃ࠊ130rpm࡛ᅇ㌿᣺࡜࠺ࡋࡓࡶࡢࢆ౑⏝ࡋࡓࠋᅛ┦ᇵ㣴࡛ࡣࠊ25℃࡛
14᪥㛫㟼⨨ࡋࡓࡶࡢࢆ⏝࠸ࡓࠋᇵ㣴᪥ᩘࡣࠊ2㹼14᪥㛫ࡢᇵ㣴୰ࠊ᭱ࡶ࢝ࢸࢥ࣮ࣝ㓄
⢾໬άᛶࡢ㧗࠸᪥ᩘ࡜ࡋࡓࠋ 
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㸱㸬㓝⣲⏕⏘ᛶ࡟ཬࡰࡍⅣ⣲※ࡢᙳ㡪 
Pestalotiopsis sp. SRAᰴࢆ⏝࠸ࢫࢠᮌ⢊ࢆⅣ⣲※࡜ࡋᾮయᇵᆅ࡛ᇵ㣴ࡋࡓ࡜ࡇࢁࠊ
ᇵ㣴 9᪥┠࡛࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡀ᭱኱࡜࡞ࡾࠊࡑࡢᚋࡣῶᑡഴྥࡀぢࡽࢀࡓ㸦ᅗ
9)ࠋ࢟ࢩࣛࢼ࣮ࢮάᛶࡀᇵ㣴 1᪥┠࠿ࡽほᐹࡉࢀࡓࡢ࡟ᑐࡋࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ
ࡣ 2᪥┠௨㝆࡟᳨ฟࡉࢀࡓࠋ 
ࡲࡓࠊⅣ⣲※࡜ࡋ࡚࢟ࢩࣛࣥࠊࢫࢠᮌ⢊ࠊ࠶ࡿ࠸ࡣࢫࢠᶞ⓶㸦࠸ࡎࢀࡶ 2㸣(w/v)㸧
ࢆῧຍࡋ࡚ Pestalotiopsis sp. SRAᰴࢆᇵ㣴ࡋࡓ࡜ࡇࢁࠊᇵ㣴ᾮ୰ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾
໬άᛶࡣࠊⅣ⣲※࡟࢟ࢩࣛࣥࢆ⏝࠸࡚ᇵ㣴ࡋࡓሙྜ࡟᭱ࡶ㧗࠿ࡗࡓ㸦⾲ 9)ࠋࡲࡓࠊ
Pestalotiopsis sp. SRAᰴࡣࠊࢫࢠᮌ⢊ࡼࡾࡶࠊࢫࢠᶞ⓶ࢆⅣ⣲※࡜ࡋ࡚ᇵ㣴ࡋࡓ㝿࡟ࠊ
࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ㸭࢟ࢩࣛࢼ࣮ࢮάᛶẚࡀ㧗࠿ࡗࡓ㸦⾲ 9)ࠋ 
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ᅗ 9 ᇵ㣴᫬㛫ࡢ⤒㐣࡟క࠺࢟ࢩࣛࢼ࣮ࢮάᛶ࠾ࡼࡧ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ᥎⛣㸨 
 
㸨 Pestalotiopsis sp. SRAᰴࢆ⏝࠸ࢫࢠᮌ⢊ࢆⅣ⣲※࡜ࡍࡿᾮయᇵᆅ࡛ࠊ30℃࡛
130rpmᅇ㌿᣺࡜࠺ᇵ㣴ࢆ⾜ࡗࡓࠋ 
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㸲㸬࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࡢ⢭〇 
᭱ࡶ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡀ㧗࠿ࡗࡓᇵ㣴ᾮ㸦࢟ࢩࣛࣥᾮయᇵᆅ࡛ Pestalotiopsis 
sp. SRAᰴࢆ 7᪥㛫ᇵ㣴㸧ࡼࡾ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࢆ⢭〇ࡋࡓࠋᇵ㣴ࢁᾮࢆ Poros 
50HS/20ࢆ⏝࠸ࡓ㝧࢖࢜ࣥ஺᥮ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓ࡜ࡇࢁࠊ࢝ࢸࢥ࣮ࣝ㓄⢾
໬άᛶࡣ㠀྾╔⏬ศ࡟᳨ฟࡉࢀࡓࠋࡇࡢ㠀྾╔⏬ศࢆMono Qࢆ⏝࠸ࡓ㝜࢖࢜ࣥ஺᥮
ࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟౪ࡋࡓࠋ㠀྾╔⏬ศࠊ࠾ࡼࡧ 2ࡘࡢ྾╔⏬ศ࡟ࠊ࢝ࢸࢥ࣮ࣝ㓄
⢾໬άᛶࡀ᳨ฟࡉࢀࡓࠋࡇࢀࡽࡢ୰࡛ࠊᙅࡃ྾╔ࡋࡓ⏬ศ࠿ࡽࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࡀ
᳨ฟࡉࢀࡎࠊ㓄⢾໬཯ᛂࢆゐ፹ࡍࡿ㓝⣲ࢱࣥࣃࢡ㉁ࡀ 21 mg proteinࠊẚάᛶ 0.11 
U/mg proteinࠊ཰⋡ 0.22㸣࡛ᚓࡽࢀࡓ㸦⾲ 10ࠊ⾲ 11㸧ࠋ 
⢭〇ࡢྛẁ㝵࡟࠾ࡅࡿࡓࢇࡥࡃ㉁㔞ྛࠊ ✀άᛶ࡞࡝ࢆ⾲ 11࡟せ⣙ࡋࡓࠋࡇࡢ⢭〇㓝
⣲ᶆရࡣ SDS-PAGE࡟࠾࠸࡚༢୍ࡢࢱࣥࣃࢡ㉁ࣂࣥࢻࢆ♧ࡋࡓ㸦ᅗ 10)ࠋᮏ⤖ᯝ࠿ࡽࠊ
⢭〇㓝⣲ࡢศᏊ㔞ࡣ⣙ 40,000࡜᥎ᐃࡉࢀࡓࠋ 
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1 
 
 
 
 
 
 
⾲ 10 Pestalotiopsis sp. SRAᰴᇵ㣴ᾮ୰ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲⢭〇ࡢὶࢀ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
⏬ศ 
 
࢟ࢩࣛࢼ࣮ࢮẚάᛶ 
(U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬ẚάᛶ 
(U/mg) 
 
⢒㓝⣲ 
 
 
㸫 
 
 
㸫 
 
0.40 
 
7.6 
 
1※1 
 
0.15 
 
4.0 
 
 
 
 
 
Poros 50HS/20 
 
 
 
 
 
 
 
2 
 
0.26 
 
5.0 
 
1 
 
0.025 
 
0.71 
 
2※2 
 
0 
 
0.11 
 
 
 
 
 
Mono Q 4.6/100 PE 
 
 
 
 
 
 
 
3 
 
0.0015 
 
0.079 
 2 
  1 
2 3 
※1 MonoQ࣒࢝ࣛࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡬ 
※2 ⢭〇㓝⣲ᶆရ⏬ศ 
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⾲ 11 Pestalotiopsis sp. SRAᰴᇵ㣴ᾮ୰ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲⢭〇⾲ 
 
 
 
 
 
 
 
 
 
 
 
 
⢭〇ᕤ⛬ 
 
ᐜ㔞 
(ml) 
 
ࢱࣥࣃࢡ㉁㔞 
(mg) 
 
࢟ࢩࣛࢼ࣮ࢮ⥲άᛶ
㸭ẚάᛶ 
(U) 㸭 (U/mg) 
 
 
࢝ࢸࢥ࣮ࣝ㓄⢾໬⥲άᛶ
㸭ẚάᛶ 
 (U) 㸭 (U/mg) 
 
 
཰⋡ 
(㸣) 
 
⢒㓝⣲ 
 
980 
 
140 
 
54 㸭 0.40 
 
1000 㸭 7.6 
 
100 
 
Poros 50HS/20 
 
1300 
 
72 
 
11 㸭 0.15 
 
290 㸭 4.0 
 
29 
 
Mono Q 4.6/100 PE 
 
11 
 
21 
 
0 㸭 0 
 
2.2 㸭 0.11 
 
0.22 
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ᅗ 10 ⢭〇㓝⣲ᶆရࡢ SDS-PAGEࣃࢱ࣮ࣥࠋ 
 
࣮ࣞࣥ 1, ศᏊ㔞࣐࣮࣮࢝ [Phosphorylase b(94,000), Bovine Serum 
Albumin(67,000), Ovalbumin(43,000), Carbonic Anhydrase(30,000), Trypsin 
Inhibitor(22,000), α-Lactalbumin(14,400)]; ࣮ࣞࣥ 2, ⢭〇㓝⣲ᶆရࠋ 
㟁ẼὋືᚋࠊࢡ࣐ࢩ࣮ࣈࣜࣜ࢔ࣥࢺࣈ࣮࡛ࣝᰁⰍࡋࡓࠋ 
 
 
 
1 2 
94 
67 
43 
30 
22 
(kDa) 
- 51 - 
㸳㸬⢭〇࢟ࢩࣛࣥศゎ㓝⣲ࡢㅖᛶ㉁ 
㸳㸫㸯 ࢟ࢩࣛࣥຍỈศゎάᛶ࠾ࡼࡧ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶ 
ᚓࡽࢀࡓ㓝⣲⢭〇ᶆရࢆ⏝࠸ࠊᇶ㉁ࢆ࢟ࢩࣛࣥࡢࡳࠊ࠶ࡿ࠸ࡣ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮
ࣝࡢඹᏑୗ࡛཯ᛂࡉࡏࠊ཯ᛂ⏘≀ࢆ TLC࡛ᐃᛶⓗ࡟ホ౯ࡋࡓࠋ◲㓟࡟ࡼࡿ඲⢾ⓎⰍ࠾
ࡼࡧ p - ࢔ࢽࢩࢪࣥሷ㓟ሷ࡟ࡼࡿ㑏ඖ⢾ⓎⰍࢆ⾜ࡗࡓ࡜ࡇࢁࠊᇶ㉁ࢆ࢟ࢩࣛࣥࡢࡳ࡜
ࡋࡓሙྜ࡟ࡣࣂࣥࢻࡣ᳨ฟࡉࢀ࡞࠿ࡗࡓࠋࡇࢀ࡟ᑐࡋ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ࡛
ࡣ඲⢾ⓎⰍ࡛ࣂࣥࢻࡀ᳨ฟࡉࢀࡓࡀࠊ㑏ඖ⢾ⓎⰍ࡛ࡣࣂࣥࢻࡀ᳨ฟࡉࢀ࡞࠿ࡗࡓ㸦ᅗ
11㸧ࠋࡇࢀࡽࡢ⤖ᯝࡣࠊ๓㏙ࡢྛ✀⢾㉁ศゎ㓝⣲๣ࡼࡾᚓࡽࢀࡓ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲
ࢆ⏝࠸ࡓ཯ᛂ࡜ྠᵝ࡛࠶ࡿࠋࡼࡗ࡚ࠊ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝඹᏑୗ᳨࡛ฟࡉࢀࡓࣂࣥ
ࢻࡣࠊ㠀㑏ඖᛶࢆ♧ࡍ㓄⢾య࡛࠶ࡾࠊ࢝ࢸࢥ࣮ࣝࡢỈ㓟ᇶ࡟࢟ࢩ࣮ࣟࢫ࠶ࡿ࠸ࡣ࢟ࢩ
ࣟ࢜ࣜࢦ⢾ࡀ㓄⢾໬ࡋࡓ໬ྜ≀࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋ 
ࡲࡓࠊᮏ㓝⣲࡟β - ࢟ࢩࣟࢩࢲ࣮ࢮάᛶࡣㄆࡵࡽࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 11 ⷧᒙࢡ࣐ࣟࢺࢢࣛࣇ࢕࣮࡟ࡼࡿ཯ᛂ⏕ᡂ≀ࡢศᯒࠋ 
 
◲㓟࡟ࡼࡿ඲⢾ⓎⰍ㸦A㸧࠾ࡼࡧ p - ࢔ࢽࢩࢪࣥሷ㓟ሷ࡟ࡼࡿ㑏ඖ⢾ⓎⰍ㸦B㸧ࡢ⤖ᯝ
ࢆ♧ࡋࡓࠋ 
࣮ࣞࣥ 1, ᶆ‽≀㉁㸦A, Arbutin; X1, Xylose; X2, Xylobiose; X3, Xylotriose㸧; 
࣮ࣞࣥ 2, ࢟ࢩࣛࣥࡢࡳࢆᇶ㉁࡜ࡋࡓሙྜ; ࣮ࣞࣥ 3, ࢟ࢩࣛࣥ࡜࢝ࢸࢥ࣮ࣝࢆ࡜ࡶ࡟
ຍ࠼ࡓሙྜࠋ 
Origin 
Front 
A B 
A 
X1 
X2 
X3 
 3 2  1  3 2  1 
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㸳㸫㸰 pHࡢ㓝⣲࡟ཬࡰࡍᙳ㡪 
⢭〇㓝⣲ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ⮳㐺 pHࡣ 7.0࡛ pH 9.0ࢆ㉺࠼ࡿ࡜ 63㸣ࡢά
ᛶࡢపୗࡀぢࡽࢀࡓࠋࡲࡓࠊᮏ㓝⣲ࡣࠊpH 5.0࠿ࡽ pH 7.0࡛⮳㐺 pHୗ࡛ࡢ࢝ࢸࢥ
࣮ࣝ㓄⢾໬άᛶࡢ 70㸣௨ୖࡢάᛶࡀಖᣢࡉࢀࡓ㸦ᅗ 12ࠊᅗ 13㸧ࠋ࢟ࢩࣛࢼ࣮ࢮάᛶࡣࠊ
࠸ࡎࢀࡢ pH࡛ࡶ᳨ฟࡉࢀ࡞࠿ࡗࡓࠋ 
 
㸳㸫㸱  ᗘࡢ㓝⣲࡟ཬࡰࡍᙳ㡪 
⢭〇㓝⣲ࡢ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡢ⮳㐺 ᗘࡣ 40℃࡛ࠊ50℃࡛ࡣ⮳㐺 ᗘୗ࡛ࡢ㓄
⢾໬άᛶࡢ 38㸣ࡢάᛶࡀㄆࡵࡽࢀࡓࠋࡲࡓࠊᮏ㓝⣲ࡣ 40℃ࡲ࡛Ᏻᐃ࡛࠶ࡾࠊ60℃࡟
࡞ࡿ࡜άᛶࡣ࡯ࡰኻࢃࢀࡓ㸦ᅗ 14ࠊᅗ 15㸧ࠋ࢟ࢩࣛࢼ࣮ࢮάᛶࡣ࠸ࡎࢀࡢ ᗘ࡛ࡶ᳨
ฟࡉࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 12 ⢭〇㓝⣲ᶆရࡢ⮳㐺 pHࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
 
 
 
 
 
 
 
 
ᅗ 13 ⢭〇㓝⣲ᶆရࡢ pHᏳᐃᛶࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
pH6ࡢ࡜ࡁࡢάᛶࢆ 100㸣࡜ࡋ࡚┦ᑐάᛶࢆ⟬ฟࡋࡓࠋ 
pH 
ẚ
ά
ᛶ
 (
U
/m
g
) 
pH 
ά
ᛶ
ẚ
㸦
㸣
㸧
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ᅗ 14 ⢭〇㓝⣲ᶆရࡢ⮳㐺 ᗘࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
 
 
 
 
 
 
 
ᅗ 15 ⢭〇㓝⣲ᶆရࡢ ᗘᏳᐃᛶࠋ 
■㸪࢟ࢩࣛࢼ࣮ࢮάᛶ㸹 ○㸪࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࠋ 
40℃ࡢ࡜ࡁࡢάᛶࢆ 100㸣࡜ࡋ࡚┦ᑐάᛶࢆ⟬ฟࡋࡓࠋ 
 ᗘ㸦℃㸧 
ẚ
ά
ᛶ
 (
U
/m
g
) 
 ᗘ㸦℃㸧 
ά
ᛶ
ẚ
㸦
㸣
㸧
 
- 56 - 
➨㸲⠇ ⪃ᐹ 
ᮏ◊✲࡛ࡣࢫࢠⴠⴥ࠿ࡽ Pestalotiopsis sp. SRAᰴࢆศ㞳ࡋ㸪ࡑࡢᇵ㣴ࢁᾮ࠿ࡽࠊ
࢟ࢩࣛࣥຍỈศゎάᛶࡀ࡞࠸࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࢆ⢭〇
ࡋࡓࠋᮏ㓝⣲ࡢ⏘ᴗⓗ᭷⏝ᛶࡀ♧ࡉࢀࢀࡤࠊ㓝⣲⏕⏘᫬ࡢᇵᆅᡂศ࡜ࡋ࡚ᮍ฼⏝ࢫࢠ
㈨※ࡀ⏝࠸ࡽࢀࡿࡇ࡜ࡀᮇᚅࡉࢀࡿࠋ 
 ࡲࡓࠊࢫࢠᮌ⢊ࢆⅣ⣲※࡜ࡋ࡚ Pestalotiopsis sp. SRAᰴࢆᇵ㣴ࡋࡓ࡜ࡇࢁࠊ࢟ࢩ
ࣛࢼ࣮ࢮάᛶࡀᇵ㣴 1᪥┠࠿ࡽぢࡽࢀࡓࡢ࡟ᑐࡋࠊ࢝ࢸࢥ࣮ࣝ㓄⢾໬άᛶࡣ 2᪥┠௨
㝆࡟ぢࡽࢀࡓ (ᅗ 9)ࠋPestalotiopsis sp. SRAᰴࡀࢫࢠᮌ⢊ࢆ㈨໬ࡍࡿ㝿ࠊࡑࡢึᮇ࡛
ࡣ࢟ࢩࣛࣥࡢຍỈศゎࡢࡳ࡛࢝ࢸࢥ࣮ࣝࡢ㓄⢾໬ࡣ⾜ࢃ࡞࠸࡜ᛮࢃࢀࡿࠋࡇࡢࡇ࡜ࡣࠊ
⳦ࡀࢫࢠᮌ⢊ࢆᰤ㣴※࡜ࡍࡿࡓࡵ࢟ࢩࣛࢼ࣮ࢮ➼ࢆ⳦యእ࡟ศἪࡋࠊࡑࢀ࡟క࠸Ⓨ⏕
ࡍࡿࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ࢆᙅẘ࣭ゎẘ໬ࡍࡿࡓࡵ㓄⢾໬㓝⣲ࢆศἪࡋጞࡵࡿ࡜ࡶ᥎ᐹ
ࡉࢀࡿࠋ 
௒ᚋࠊᮏ㓝⣲ࡢ㑇ఏᏊࢡ࣮ࣟࢽࣥࢢ࡞࡝࡟ࡼࡾࠊศᏊ࡛ࣞ࣋ࣝࡢ≉ᚩ࡙ࡅࡀᮇᚅࡉ
ࢀࡿࠋࡉࡽ࡟ࠊPestalotiopsis sp. SRAᰴ࡟࠾ࡅࡿࢫࢠ㈨※ࢆ⏝࠸ࡓྛ㓝⣲ࡢ⏕⏘ᵝᘧࠊ
ྛᡂศࡢ฼⏝ᛶ࡟ࡘ࠸࡚ࡢホ౯ࡶᮇᚅࡋࡓ࠸ࠋ 
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➨㸳⠇ ᦬せ 
࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ᭷⏝㓄⢾໬㓝⣲ࢆ⏕⏘ࡍࡿᚤ⏕≀ࡢศ㞳※࡜ࡋ࡚ࠊⴥᅪ
࡟ὀ┠ࡋࠊ࢝ࢸࢥ࣮ࣝࢆ⢾ཷᐜయ࡜ࡍࡿ࢝ࢸࢥ࣮ࣝ㓄⢾໬཯ᛂࢆゐ፹ࡍࡿ㓝⣲ࢆ⏘⏕
ࡍࡿ Pestalotiopsisᒓ⣒≧⳦ࢆ᥈⣴ࡋࡓࠋࡑࡢ⤖ᯝࠊࢫࢠⴥ࡟㝈ࡽࡎࠊᗈⴥᶞⴥ࠿ࡽ
ࡶ㧗㢖ᗘ࡟ศ㞳ࡉࢀࡓ Pestalotiopsisᒓ⣒≧⳦ᰴࡣ࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ࢝ࢸࢥ
࣮ࣝ㓄⢾໬㓝⣲ࢆ⏘⏕ࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡟࡞ࡗࡓࠋ 
Pestalotiopsis sp. SRAᰴࡢ⳦యእ⏬ศ࠿ࡽࠊ࢟ࢩࣛࣥຍỈศゎάᛶࡀ࡞ࡃࠊ࢟ࢩࣛ
ࣥࢆ⢾౪୚య࡜ࡋ࡚࢝ࢸࢥ࣮ࣝࢆ㓄⢾໬ࡍࡿศᏊ㔞⣙ 40,000ࡢ㓝⣲ࢆ⢭〇ࡋࡓࠋ 
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⥲ྜ⪃ᐹ 
⢾㉁㛵㐃㓝⣲࡟ࡼࡿ⏕ᡂ≀࡛࠶ࡿ༢⢾ࡸ࢜ࣜࢦ⢾࡜࠸ࡗࡓࡶࡢ࡟ᶵ⬟ᛶࡀ♧ࡉࢀ࡚
ࡁ࡚࠸ࡿࠋ࢟ࢩࣟ࢜ࣜࢦ⢾ࡢࡼ࠺࡞㞴ᾘ໬ᛶ໬ྜ≀࡟ࡣࠊప࣮࢝ࣟࣜࠊᢠ࠺⼃ᛶࠊࣅ
ࣇ࢕ࢬࢫ⳦㑅ᢥⓗቑṪάᛶࠊ࣑ࢿࣛࣝ྾཰ಁ㐍࡞࡝ࡀ♧ࡉࢀ࡚ࡁࡓ㹙36㹛ࠋࡇࢀ࡟క࠸ࠊ
᪂つ࡞ᚤ⏕≀㉳※ࡢ㓝⣲ࠊ≉࡟⢾㌿⛣άᛶࡀ㧗࠸㓝⣲ࡢⓎぢ࡜ࡑࡢᛂ⏝ᢏ⾡ࡀⓎᒎࡋ
࡚࠸ࡿࠋ 
ᡃࠎࡣࡇࡢࡼ࠺࡞⏕⌮άᛶ࢜ࣜࢦ⢾࡜ࡋ࡚ࠊ࢟ࢩࣟ࢜ࣜࢦ⢾࡟ὀ┠ࡋࠊࣇ࢙ࣀ࣮ࣝ
ᛶ໬ྜ≀࡟࢟ࢩࣛࣥศゎ㓝⣲ࡢ⢾㌿⛣཯ᛂࢆ⏝࠸࡚೺ᗣ⥔ᣢࡸᨵၿᶵ⬟ࢆࡶࡗࡓ㓄⢾
యࢆྜᡂࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚◊✲ࢆ⾜ࡗ࡚ࡁࡓࠋ 
 ⢾㉁ຍỈศゎ㓝⣲࡟ࡼࡿ⢾㌿⛣཯ᛂࡣࠊ⢾㌿⛣㓝⣲࡟ẚ࡭࡚఩⨨㑅ᢥᛶࡀపࡃࠊ࠶
ࡿ≉ᐃࡢ⤖ྜࢆ఩⨨㑅ᢥⓗ࡟ྜᡂࡍࡿ࡜࠸ࡗࡓ┠ⓗ࡟ࡣ㐺ࡉࡎࠊ࠿ࡘ཯ᛂ཰⋡ࡀప࠸
ࡇ࡜ࡀḞⅬ࡜ࡉࢀ࡚ࡁࡓ㹙60㹛ࠋࡋ࠿ࡋ࡞ࡀࡽࠊᮌ㉁ࣂ࢖࣐࢜ࢫ㈨※࡜ࡋ࡚㇏ᐩ࡟Ꮡᅾࡍ
ࡿ࢟ࢩࣛࣥ➼ࡢከ⢾㢮ࢆᇶ㉁࡜ࡋࡓ⢾㉁ຍỈศゎ㓝⣲࡟ࡼࡿ࢜ࣜࢦ⢾ྜᡂࡣẚ㍑ⓗᏳ
౯࡟Ᏻᐃࡋ࡚ྲྀᚓ࡛ࡁࡿ࡜࠸ࡗࡓ࣓ࣜࢵࢺࢆ᭷ࡋ࡚࠸ࡿ㹙61㹛ࠋ 
 ㏆ᖺࠊWithersࡽ࡟ࡼࡗ࡚ࠊα-1-ࣇࢵ໬⢾࡜ኚ␗యࢢࣜࢥࢩࢲ࣮ࢮࢆ⏝࠸ࡓ 95-100㸣
࡜࠸࠺㧗ຠ⋡࡞㓄⢾యྜᡂࡢྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㹙62㹛ࠋࡇࡢ⌧㇟ࡣࠊኚ␗యࢢࣜࢥࢩࢲ
࣮ࢮࡢ㓝⣲άᛶ୰ᚰ࡟఩⨨ࡍࡿ࢝ࣝ࣎࢟ࢩࣝồ᰾ᇶࢆ⨨᥮ࡍࡿࡇ࡜࡟ࡼࡿຍỈศゎస
⏝ࡢ୙ά໬ࠊ࠾ࡼࡧᙉຊ࡞⬺㞳ᇶ࡜ࡋ࡚ࡢࣇࢵ໬≀⨨᥮ᇶࡢᛶ㉁࡟㉳ᅉࡍࡿ࡜⪃࠼ࡽ
ࢀࡿࠋࣇࢵ໬⢾ࡢ฼⏝ࡣࠊከᩘࡢ⢾⤖ྜࢧࣈࢧ࢖ࢺࢆࡶࡘࢭ࣮ࣝࣛࢮ➼࡟ᑐࡋ࡚ࡶ⏝
࠸ࡿᡭἲࡀ㛤Ⓨࡉࢀࠊྠᵝ࡟㧗࠸཰⋡࡟࡚ࢢࣜࢥࢩࢻྜᡂࡀྍ⬟࡛࠶ࡿࡇ࡜ࢆ♧၀ࡋ
- 59 - 
࡚࠸ࡿ㹙63㹛ࠋ 
ᮏ◊✲࡛ࡣࠊࡇࡢࡼ࠺࡞㓝⣲ࡢኚ␗࡟ࡼࡽ࡞࠸ࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻࡢࡼ࠺࡞㧗࠸⏕
⌮άᛶຠᯝࢆ♧ࡍ≀㉁ࡢྜᡂ㹙14,64㹛ࡢ㧗཰⋡໬ࢆ┠ᣦࡋࡓࠋ 
ᚤ⏕≀ࡢ⏘⏕ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲࡟ࡼࡗ࡚ࠊຍỈศゎ࠾ࡼࡧ⢾㌿⛣άᛶ࡟㐪࠸ࡀ
࠶ࡿࡇ࡜࡟╔┠ࡋྛ✀⣒≧⳦ࡢ᥈⣴ࢆ⾜ࡗࡓࠋ①ྛ✀⳦㢮ࡢᇵ㣴ᾮࢆ⃰⦰ࡋຍỈศゎ
άᛶࡀ㧗࠸࡜ࡋ࡚ᕷ㈍ࡉࢀ࡚࠸ࡿ⢾㉁ศゎ㓝⣲๣ࠊ࠾ࡼࡧ②ⴥᅪ࡟⏕ᜥࡍࡿ⣒≧⳦ࡀ
⏘⏕ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲ࠊ࡟ὀ┠ࡋ㓄⢾໬㓝⣲ࡢ⢭〇ࢆ⾜ࡗࡓࠋ 
① ࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡋ࡚ࣇ࢙ࣀ࣮ࣝ㢮ࢆ㓄⢾໬ࡍࡿ㓝⣲ࢆ Trichoderma sp.⏤
᮶㓝⣲๣࠿ࡽึࡵ࡚⢭〇ࡋࡓࠋTrichodermaᒓ⣒≧⳦ࡣᅵተࠊ⏕≀㑇యࠊᮌᮦ࡞࡝࡟
ࡼࡃぢࡽࢀࠊࢭ࣮ࣝࣛࢮάᛶࡢᙉ࠸ࡶࡢࡀከࡃࠊ࣑࣊ࢭ࣮ࣝࣛࢮࡶ⏕⏘ࡍࡿࡓࡵࠊࣂ
࢖࣐࢜ࢫࡢ᭷ຠ฼⏝࡟㈨ࡍࡿࡶࡢ࡛࠶ࡾࠊࡇࢀࡽ㓝⣲ࡢ⏕⏘࡟฼⏝ࡉࢀ࡚࠸ࡿ㹙65㹛ࠋ࢔
ࣝ࢟ࣝ࢔ࣝࢥ࣮ࣝࡸࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ࢆ㓄⢾໬ࡍࡿ᪤Ꮡࡢᚤ⏕≀⏘⏕㓝⣲ࡢከࡃࡀ
β - ࢟ࢩࣟࢩࢲ࣮ࢮ࡜ࡋ࡚ሗ࿌ࡉࢀ࡚࠸ࡿ㹙14,22㹛ࠋβ - ࢟ࢩࣟࢩࢲ࣮ࢮ௨እࡢ࢟ࢩࣛࣥ
ศゎ㓝⣲࡛ࠊ࢟ࢩࣛࣥࢆ⢾౪୚య࡜ࡍࡿ⳦㢮⏤᮶ࡢ㓄⢾໬άᛶࢆ᭷ࡍࡿ㓝⣲࡜ࡋ࡚ࡣࠊ
Pestalotiopsis ᒓࠊHypsizigus marmoreusࠊT. longibrachiatumࠊ࠾ࡼࡧ T. reesei
࡟⏤᮶ࡍࡿ࢟ࢩࣛࢼ࣮ࢮࡀ▱ࡽࢀ࡚࠸ࡿ[14,59,66,67]ࠋᮏ◊✲࡛ᚓࡓ Trichoderma sp.⏤᮶
ࡢ㓝⣲ࡣࠊβ - ࢟ࢩࣟࢩࢲ࣮ࢮάᛶ࠾ࡼࡧ࢟ࢩࣛࣥຍỈศゎάᛶࢆ♧ࡉ࡞࠸ࡇ࡜ࡀ௚ࡢ
᪤Ꮡ㓝⣲࡜␗࡞ࡗ࡚࠾ࡾࠊ࢟ࢩࣛࢼ࣮ࢮࡸ࢟ࢩࣟࢩࢲ࣮ࢮ࡜࿧ࡪࡇ࡜ࡀ୙㐺ᙜ࡛࠶ࡿࠋ
ࡲࡓࠊ㓄⢾໬཯ᛂ࡟క࠺ཷᐜయ≉␗ᛶࡶࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀≉␗ⓗ࡛࠶ࡿࡇ࡜࠿ࡽࠊ
ᮏ㓝⣲ࢆࣇ࢙ࣀ࣮ࣝ㢮㓄⢾໬㓝⣲࡜ࡍࡿࡇ࡜ࡀ㐺ᙜ࡜⪃࠼ࡽࢀࡿࠋࡲࡓࠊᮏ㓝⣲ࡢ N
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ᮎ➃ࡢ࢔࣑ࣀ㓟㓄ิࡀ௚ࡢࢱࣥࣃࢡ㉁࡜┦ྠᛶࢆ♧ࡉ࡞࠿ࡗࡓࠋ௒ᚋࠊᮏ㓝⣲ࡢ㑇ఏ
Ꮚࢡ࣮ࣟࢽࣥࢢ࡞࡝࡟ࡼࡾࠊศᏊ࡛ࣞ࣋ࣝࡢ≉ᚩ࡙ࡅࡀᮇᚅࡉࢀࡿࠋ 
② ࢫࢠⴠⴥ࠿ࡽ Pestalotiopsis sp. SRAᰴࢆศ㞳ࡋࠊࡑࡢᇵ㣴ࢁᾮ࠿ࡽࠊ࢟ࢩࣛࣥ
ࢆ⢾౪୚య࡜ࡍࡿ࢝ࢸࢥ࣮ࣝ㓄⢾໬㓝⣲ࢆ⢭〇ࡋࡓࠋᮏ㓝⣲ࡣࠊ࢟ࢩࣛࢼ࣮ࢮάᛶ࡜
β - ࢟ࢩࣟࢩࢲ࣮ࢮάᛶࢆᣢࡓ࡞࠸Ⅼࠊࡲࡓࠊࡑࡢάᛶࡢ⮳㐺 ᗘࠊ⮳㐺 pHࠊ⇕Ᏻᐃ
ᛶࠊpHᏳᐃᛶࡢⅬ࡛ࠊ๓㏙ Trichoderma sp.⏤᮶ࡢࣇ࢙ࣀ࣮ࣝ㢮㓄⢾໬㓝⣲࡜ྠᵝࡢ
ᛶ㉁ࢆ♧ࡋࡓࠋࡋ࠿ࡋ࡞ࡀࡽࠊTrichoderma sp.⏤᮶ࡢ⢭〇㓝⣲ࡢศᏊ㔞ࡀ⣙ 73,000
࡛࠶ࡿࡢ࡟ᑐࡋࠊᮏ㓝⣲ࡣ⣙ 40,000࡛࠶ࡾࠊ␗࡞ࡿᵓ㐀ࢆᣢࡘࢱࣥࣃࢡ㉁࡛࠶ࡿࡇ࡜
ࡀ᥎ᐃࡉࢀࡓࠋ௚ࡢ Pestalotiopsisᒓᰴ࠿ࡽࡶ㓄⢾໬άᛶࢆࡶࡘ㓝⣲ࡀ᫂ࡽ࠿࡟ࡉࢀ
࡚࠸ࡿࡀࠊᮏ㓝⣲࡜ࡣ␗࡞ࡾࠊ࢟ࢩࣛࢼ࣮ࢮάᛶࢆࡶࡘ[14]ࠋࡇࢀࡽࡢⅬ࠿ࡽࠊᮏ㓝⣲
ࡣ᪂つࡢ㓝⣲࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ௒ᚋࠊ㓝⣲㑇ఏᏊࡢྲྀᚓ࡞࡝࡟ࡼࡾࠊᵓ㐀ࡀ᫂ࡽ
࠿࡟ࡉࢀࡿࡇ࡜ࢆᮇᚅࡋࡓ࠸ࠋ 
Pestalotiopsis sp. SRAᰴࡣ࢟ࢩࣛࣥᇵᆅ࡜ྠᵝ࡟ࢫࢠᮌ㉁㈨※ࢆⅣ⣲※࡜ࡋࡓᇵ
ᆅ࡛ࡶⰋዲ࡞⏕⫱ࡀㄆࡵࡽࢀ࡚࠸ࡿࠋᮍ฼⏝ᮌ㉁ࣂ࢖࣐࢜ࢫࡢ୍ࡘ࡜ぢࡽࢀࡿࢫࢠࢆ
฼⏝ࡋࠊ᭷⏝㓄⢾యࡢ㧗ຠ⋡⏕⏘ࡀᮇᚅࡉࢀࡿࠋ 
ࡲࡓࠊ➹⪅ࡀ▱ࡿ㝈ࡾ࡛ࡣࠊᮏ㓝⣲ࡢࡼ࠺࡞㓄⢾໬࡟≉໬ࡋࡓ࢟ࢩࣛࣥ㛵㐃㓝⣲࡟
㛵ࡍࡿሗ࿌౛ࡣᴟࡵ࡚ᑡ࡞࠸ࠋ௒ᚋࠊᮏ◊✲ࡢࡼ࠺࡞ᆅ㐨࡞ࢫࢡ࣮ࣜࢽࣥࢢసᴗ࡟ࡼ
ࡗ࡚ࠊࡇࡢࡼ࠺࡞㓝⣲ࡢศᕸࡸ⏕⌮࣭⏕ែᏛⓗ࡞ᙺ๭ࡀ᫂ࡽ࠿࡟ࡉࢀ࡚࠸ࡃࡇ࡜ࢆᮇ
ᚅࡋࡓ࠸ࠋ 
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せ⣙ 
ᮏ◊✲࡛ࡣࠊࣇ࢙ࢽࣝ࢟ࢩࣟࢩࢻ࡞࡝ࡢ㧗࠸⏕⌮άᛶຠᯝࢆ♧ࡍ≀㉁ࡢ㧗཰⋡ྜᡂ
ࢆ┠ᣦࡋࠊຍỈศゎάᛶࡀపࡃ㓄⢾໬άᛶࡢ㧗࠸࡜࠸ࡗࡓ࢟ࢩࣛࣥศゎ㓝⣲ࢆ᥈⣴ࡋ
ࡓࠋᕷ㈍ࡉࢀ࡚࠸ࡿ⢾㉁ศゎ㓝⣲๣࠾ࡼࡧⴥᅪ࡟⏕ᜥࡍࡿ⣒≧⳦ࡀ⏘⏕ࡍࡿ࢟ࢩࣛࣥศ
ゎ㓝⣲࡟ὀ┠ࡋࠊ㓄⢾໬㓝⣲ࡢ⢭〇ࢆ⾜ࡗࡓࠋ 
⢭〇ࡢ⤖ᯝࠊTrichoderma sp.⏤᮶ࡢᕷ㈍⢾㉁ศゎ㓝⣲๣࡟ࠊ࢟ࢩࣛࣥࡢࡳࢆᇶ㉁࡜
ࡋࡓሙྜࡑࡢຍỈศゎάᛶࡀప࠸࡟ࡶ㛵ࢃࡽࡎࠊ࢟ࢩࣛࣥ࡜ࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ඹᏑ
ୗ࡛ࡣ࢟ࢩࣛࣥࢆศゎࡋࣇ࢙ࣀ࣮ࣝᛶ໬ྜ≀ࢆ㓄⢾໬ࡍࡿ࢟ࢩࣛࣥศゎ㓝⣲ࡀศᏊ㔞
⣙ 73,000ࠊ⮳㐺 pHࠊ⮳㐺 ᗘࡣࡑࢀࡒࢀ 4.0ࠊ40℃࡛ᚓࡽࢀࡓࠋࡲࡓࠊⴥᅪ࡛ࡣࠊ
Pestalotiopsis sp.SRAᰴ࠿ࡽศᏊ㔞⣙ 40,000ࠊ⮳㐺 pHࠊ⮳㐺 ᗘࡣࡑࢀࡒࢀ 7.0ࠊ
40℃࡛ᚓࡽࢀࡓࠋ 
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ㅰ㎡ 
ᮏ◊✲ࡢ㐙⾜࡟࠶ࡓࡾࠊ⤊ጞࡈ᠓⠜࡞ࡿࡈᣦᑟ࡞ࡽࡧ࡟ࡈ㠴᧡ࢆ㈷ࡾࡲࡋࡓࠊ᫂ᫍ
኱Ꮫ㐀ᙧⱁ⾡Ꮫ㒊ࠊ⠛ᒣᾈᩥᩍᤵ࡟ៅࢇ࡛ឤㅰ࠸ࡓࡋࡲࡍࠋ 
ᮏ◊✲ࢆ㐍ࡵࡿ࡟࠶ࡓࡾࠊ ࠿࠸ࡈᣦᑟࢆ㈷ࡾࡲࡋࡓࠊ༓ⴥ኱Ꮫ኱Ꮫ㝔⼥ྜ⛉Ꮫ◊
✲⛉ࠊᏳ⸨᫛୍ᩍᤵ࡟ཌࡃ࠾♩⏦ࡋୖࡆࡲࡍࠋ 
ᮏㄽᩥࢆࡲ࡜ࡵࡿ࡟࠶ࡓࡾࠊ᭷ព⩏࡞ࡈຓゝࢆ㈷ࡾࡲࡋࡓࠊ㟼ᒸ⌮ᕤ⛉኱Ꮫ⌮ᕤᏛ
㒊≀㉁⏕࿨⛉Ꮫ⛉ࠊ㰻⸨᫂ᘯ෸ᩍᤵࠊ༓ⴥ኱Ꮫ኱Ꮫ㝔⮬↛⛉Ꮫ◊✲⛉ࠊ▱ஂ࿴ᐶᵝ࡟
ᚰࡼࡾឤㅰ⏦ࡋୖࡆࡲࡍࠋ 
 
 
 
 
 
 
 
 
 
 
 
 
- 63 - 
ཧ⪃ᩥ⊩
㹙1㹛ஂಖ༟⯆௚ (2007): ࢫࢠேᕤᯘ㈨※ά⏝ࡢࡓࡵࡢᮌᮦຍᕤ࣭฼⏝ᢏ⾡ࡢ㛤Ⓨ, ㎰
ᯘỈ⏘◊✲㛤Ⓨ࣏࣮ࣞࢺ, 20, 1-2. 
㹙2㹛⠛ᒣᾈᩥ, す㔝ᩥᬛ, ሯ㉺ぬ, ᆏᮏ୍᠇, ⓒཎ᪂, Ἀὠ㐍 (2006): ༓ⴥ┴ᮌ㉁ࣂ࢖
࣐࢜ࢫ᪂⏝㏵㛤Ⓨࣉࣟࢪ࢙ࢡࢺ࠿ࡽᒣṊ⏫ࣂ࢖࣐࢜ࢫࢱ࢘ࣥᵓ᝿ࡢᒎ㛤࡬, 㣗࡜⥳ࡢ
⛉Ꮫ, 60, 91-97. 
㹙3㹛⠛ᒣᾈᩥ, ΎỈ฼ኟ, ሯ㉺ぬ (2004): ᮌ㓑ᾮࡢ⑓⹸ᐖᢚไຠᯝ㹼ⴥ㠃ᚤ⏕≀ࡢື
ⓗኚ໬࠿ࡽࡢゎᯒ㹼, ㎰ᴗᢏ⾡኱⣔ᅵተ⫧ᩱ⦅, ㎰ᩥ༠, ㏣㘓 15ྕ➨ 7-2ᕳ, ㈨ᮦ+ 
156ࡢ 17ࡢ 8-11. 
㹙4㹛Ᏻ⸨ᾈẎ, ᳃⏣ៅ୍, ⏣ᓥⱥಇ, ྂᕝ㑳Ꮚ, ⚄㔝ዲᏕ (2003): ᒇஂᓥ࡟࠾ࡅࡿ᳜
≀㈨※࠿ࡽࡢ᭷⏝ᡂศᢳฟ࡜᭷ຠ฼⏝, 㮵ඣᓥ┴ᕤᴗᢏ⾡ࢭࣥࢱ࣮◊✲ሗ࿌, 17, 
21-28. 
㹙5㹛㔠ᇛ୍ᙪ, ㏆⸨Ẹ㞝 (1979): ᢸᏊ⳦᱂ᇵᇵᆅ࡟㛵ࡍࡿ◊✲ (➨㸰ሗ): 㔪ⴥᶞࡢᇵ
ᆅ㐺ᛶ, ᮌᮦᏛ఍ㄅ, 25, 794-798. 
㹙6㹛୰ᓥ೺, ၿᮏ▱Ꮥ, ⚟ఫಇ㑻 (1980): ࢫࢠᮦ୰ࡢࢩ࢖ࢱࢣ⳦㜼ᐖᡂศ, ᮌᮦᏛ఍
ㄅ, 26, 698-702. 
㹙7㹛Ἑෆ㐍⟇, ┠㯮㈆฼, ✄⏣⪽Ꮚ (1991): ࢫࢠᮌ⢊࡟ࡼࡿࢩ࢖ࢱࢣࡢ᱂ᇵ, ᮌᮦᏛ
఍ㄅ, 37, 971-975. 
㹙8㹛ᑠᕝ┿, ⾰ᕝሀḟ㑻 (2000): ࢟ࣀࢥධ㛛. ᑠᕝ┿, ⾰ᕝሀḟ㑻⦅㞟ࠕࡁࡢࡇࣁࣥ
ࢻࣈࢵࢡࠖ, ᮅ಴᭩ᗑ, 1-6. 
- 64 - 
㹙9㹛㩪ᓥ୍ᙪ, ᇛᓥ㐍 (1993): 㩪ᓥ୍ᙪ, ᇛᓥ㐍⦅㞟ࠕᮌᮦ⛉Ꮫㅮᗙ 4໬Ꮫࠖ, ᾏ㟷
♫, 53-62. 
㹙10㹛Haltrich, D., Nidetzky, B., Kulbe, K., Steiner, W., Zupancic, S. (1996): 
Production of fungal xylanases, Bioresour. Technol., 58, 137-161. 
㹙11㹛Yasuda, F., Kobayashi, T., Watanabe, H., Izawa, H. (2003): Addition of 
Pestalotiopsis spp. to leaf spot pathogens of Japanese persimmon, J. Gen. Plant 
Pathol., 69, 29-32. 
㹙12㹛Ụሯ᫛඾, Ᏻ⸨ᗣ㞝 (1994): ࢳࣕࡢ⑓ᐖ, ᪥ᮏ᳜≀㜵␿༠఍, 210-239. 
㹙13㹛Keith, L. M., Velasquez, M. E., Zee, F. T. (2006): Identification and 
characterization of Pestalotiopsis spp. causing scab disease of guava, Psidium 
guajava, in Hawaii, Plant Dis., 90, 16-23. 
㹙14㹛Shinoyama, H., Tsuura, M., Kobayashi, Y., Saito, M., Fujii, T. (2003): 
Xylanase of Pestalotiopsis spp. isolated from healthy leaves of Cryptomeria 
japonica and their applications, Biotechnology of Lignocellulose Degradation and 
Biomass Utilization Proceedings of Mie Bioforum 2003㸪541-542. 
㹙15㹛ᮏ㛫⿱ே, ⠛ᒣᾈᩥ, ᑠᯘ⩏ᘯ, ኳ▱ㄔ࿃, ⸨஭㈗᫂ (2006): ࢫࢠ㈨※ከẁ฼⏝
ࢩࢫࢸ࣒ࡢᵓ⠏ࢆ┠ⓗ࡜ࡋࡓࢫࢠᮌ⢊ᗫᇵᆅ࡟ࡼࡿྛ✀㣗⏝⳦ࡢ᱂ᇵ, 㣗࡜⥳ࡢ⛉Ꮫ, 
60, 75-78. 
㹙16㹛⠛ᒣᾈᩥ (2002): ࢫࢠ㈨※࡜ࡑࢀࢆ฼⏝ࡍࡿ⳦㢮ࡢᶵ⬟ࢆά⏝ࡋࡓᐙ␆᤼ἥ≀
ࡢ㍍ῶ, (㈈) ཮ⴥ㟁Ꮚグᛕ㈈ᅋᖺሗ, 114-123. 
- 65 - 
㹙17㹛㜿Ṋ㈗⨾Ꮚ, ℩㔝ಙᏊ (1984): ⢾໬Ꮫࡢᇶ♏, ㅮㄯ♫, 142-143. 
㹙18㹛Akpinar, O., Ak, O., Kavas, A., Bakir, U., Yilmaz, L. (2007): Enzymatic 
production of xylooligosaccharides from cotton stalks, J. Agric. Food Chem., 55, 
5544-5551. 
㹙19㹛Polizeli, M. L., Rizzatti, A. C., Monti, R., Terenzi, H. F., Jorge, J. A., Amorim, 
D. S. (2005): Xylanases from fungi: properties and industrial applications, Appl. 
Microbiol. Biotechnol., 67, 577-91. 
㹙20㹛Collins, T., Gerday, C., Feller, G. (2005): Xylanases, xylanase families and 
extremophilic xylanases, FEMS Microbiol. Rev. 29, 3-23. 
㹙21㹛୰ᮧ⪽ (1988): ᴟ㝈ୗ࡛㧗άᛶࢆ♧ࡍከ⢾ศゎ㓝⣲, ໬Ꮫ࡜⏕≀, 38 (10), 
632-638. 
㹙22㹛Shinoyama, H., Kamiyama, Y., Yasui, T. (1988): Superiority of Aspergillus 
niger  beta-xylosidase for the enzymatic synthesis of alkyl beta-xylosides in the 
presence of a variety of alchols, Agric. Biol. Chem., 52, 2375-2377. 
㹙23㹛Chiku, K., Dohi, H., Saito, A., Ebise, H., Kouzai, Y., Shinoyama, H., Nishida, 
Y., Ando, A. (2009): Enzymatic synthesis of 4-hydroxyphenyl beta-D-oligoxylosides 
and their notable tyrosinase inhibitory activity, Biosci. Biotechnol. Biochem., 73, 
1123-1128. 
㹙24㹛Jiang, Z., Zhu, Y., Li, L., Yu, X., Kusakabe, I., Kitaoka, M., Hayashi, K. 
(2004): Transglycosylation reaction of xylanase B from the hyperthermophilic 
- 66 - 
Thermotoga maritima with the ability of synthesis of tertiary alkyl 
beta-xylobiosides and xylosides, J. Biotechnol., 114, 125-134. 
㹙25㹛Kuraike, M., Fujii, T., Yata, M., Okazaki, T., Komaki, T. (2005): 
Characteristics of transxylosylation by beta-xylosidase from Aspergillus awamori 
K4, Biochem. Biophys. Acta, 1726, 272-279. 
㹙26㹛Matsumura, S., Sakiyama, K., Toshima, K. (1999): Preparation of octyl 
beta-D-xylobioside and xyloside by xylanase-catalyzed direct transglycosylation 
reaction of xylan and octanol, Biotech. Lett., 21, 17-22. 
㹙27㹛Nakamura, T., Toshima, K., Matsumura, S. (2000): One-step synthesis of 
n-octyl beta-D-xylotrioside, xylobioside and xyloside from xylan and n-octanol 
using acetone powder of Aureobasidium pullulans in supercritical fluids, Biotech. 
Lett., 22, 1183-1189. 
㹙28㹛Shinoyama, H., Kamiyama, Y., Shoun, H., Yasui, T. (1991): Accumulation 
factor of alkyl-beta-xyloside produced by Aspergillus niger beta-xylosidase (in 
japanese), Hakkokogaku Kaishi, 69, 159-162. 
㹙29㹛Eneyskaya, E. V., Brumer, H., Backinowsky, L. V., Ivanen, D. R., 
Kulminskaya, A. A., Shabalin, K. A., Neustroev, K. N. (2003): Enzymatic synthesis 
of beta-xylanase substrates: transglycosylation reactions of the beta-xylosidase 
from Aspergillus sp., Carbohyd. Res., 338, 313-325. 
㹙30㹛Kondo, R., Yamagami, H., Sakai, K. (1993): Xylosylation of Phenolic 
- 67 - 
Hydroxyl Groups of the Monomeric Lignin Model Compounds 4-Methylguaiacol 
and Vanillyl Alcohol by Coriolus versicolor, Appl. Environ. Microbiol., 59, 438-441. 
㹙31㹛Watanabe, S., Viet, D. N., Kaneko, J., Kamio, Y., Yoshida, S. (2008): Cloning, 
expression, and transglycosylation reaction of Paenibacillus sp. strain W-61 
xylanase 1, Biosci. Biotechnol. Biochem., 72, 951-958. 
㹙32㹛Oshima, H., Kimura, I., Izumori, K. (2006): Synthesis and structure analysis 
of novel disaccharides containing D-psicose produced by endo-1,4-beta-D-xylanase 
from Aspergillus sojae, J. Biosci. Bioeng., 101, 280-283. 
㹙33㹛Biely, P., Vrsanska, M. (1983): Xylosyl transfer to cellobiose catalysed by an 
endo-(1,4)-beta-xylanase of Cryptococcus albidus, Carbohyd. Res., 123, 97-107. 
㹙34㹛Zhengqiang, J., Kobayashi, A., Ahsan, M. M., Lite, L., Kitaoka, M., Hayashi, 
K. (2001): Characterization of a thermostable family 10 endo-xylanase (XynB) 
from Thermotoga maritima that cleaves p-nitrophenyl-beta-D-xyloside, J. Biosci. 
Bioeng., 92, 423-428. 
㹙35㹛Christakopoulos, P., Kekos, D., Macris, B. J., Claeyssens, M., Bhat, M. K. 
(1996): Purification and characterisation of a major xylanase with cellulase and 
transferase activities from Fusarium oxysporum, Carbohyd. Res., 289, 91-104. 
㹙36㹛ᒸ⏣ⱱᏕ, ໭⏿ᑑ⨾㞝 (1999): ᕤᴗ⏝⢾㉁㓝⣲ࣁࣥࢻࣈࢵࢡ, ㅮㄯ♫, ᮾி, 
149. 
㹙37㹛Rice, Elroy L. (1991)㸸࢔ࣞࣟࣃࢩ࣮, Ꮫ఍ฟ∧ࢭࣥࢱ࣮, 267-299. 
- 68 - 
㹙38㹛Taguchi, G., Nakamura, M., Hayashida, N., Okazaki, M. (2003): 
Exogenously added naphthols induce three glucosyltransferases, and are 
accumulated as glucosides in tobacco cells, Plant Science, 164, 231-240. 
㹙39㹛Taguchi, G., Yoshizawa, K., Kodaira, R., Hayashida, N., Okazaki, M. (2001): 
Plant hormone regulation on scopoletin metabolism from culture medium into 
tobacco cells, Plant Science, 160, 905-911. 
㹙40㹛Ụୖ୙஧ኵ, すἑ୍ಇ (1980): ⅣỈ໬≀, ᮅ಴᭩ᗑ, 36. 
㹙41㹛Shinoyama, H., Kamiyama, Y., Yasui, T. (1988): Enzymatic synthesis of alkyl 
beta-xylosides from xylobiose by application of the transxylosyl reaction of 
Aspergillus niger  beta-xylosidase, Agric. Biol. Chem., 52, 2197-2202. 
㹙42㹛Matsumura, S., Ando, S., Toshima, K., Kawada, K. (1998): Surface activity, 
antimicrobial properties and biodegradability of n-alkyl xylosides, xylobiosides, 
and xylotriosides, J. Jpn. Oil Chem. Soc., 47, 247-255. 
㹙43㹛Chiku, K., Uzawa, J., Seki, H., Amachi, S., Fujii, T., Shinoyama, H. (2008): 
Characterization of a novel polyphenol-specific oligoxyloside transfer reaction by a 
family 11 xylanase from Bucillus sp. KT12㸪Biosci. Biotech. Biochem., 72, 
2285-2293. 
㹙44㹛Mani, K., Havsmark, B., Persson, S., Kaneda, Y., Yamamoto, H., Sakurai, K.,  
Ashikari, S., Habuchi, H., Suzuki, S., Kimata, K., Malmstrom, A.,  
Westergren-Thorsson, G., Fransson, L. A. (1998): Heparan/chondroitin/dermatan 
- 69 - 
sulfate primer 2-(6-hydroxynaphthyl)-O-beta-D-xylopyranoside preferentially 
inhibits growth of transformed cells, Cancer Res., 58, 1099-1104. 
㹙45㹛Fransson, L. A., Havsmark, B., Sakurai, K., Suzuki, S. (1992): Sequence 
analysis of p-hydroxyphenyl-O-beta-D-xyloside initiated and radio-iodinated 
dermatan sulfate from skin fibroblasts, Glycoconj. J., 9, 45-55. 
㹙46㹛Shinoyama, H., Ando, A., Fujii, T., Yasui, T. (1991): The possibility of 
enzymatic synthesis of a variety of beta-xylosides Using the transfer reaction of 
Aspergillus niger beta-xylosidase, Agric. Biol. Chem., 55, 849-850. 
㹙47㹛Shinoyama, H., Gama, Y., Nakahara, H., Ishigami, Y., Yasui, T. (1991): 
Surface active properties of heptyl beta-D-xyloside synthesized by utilizing the 
transxylosyl activity of beta-xylosides, Bull. Chem. Soc. Jp., 64, 291-292. 
㹙48㹛⠛ᒣᾈᩥ (2000): ࢟ࢩࣛࣥࢆศゎࡋ࡞࠸㠀ᖖ㆑࡞࢟ࢩࣛࣥศゎ㓝⣲ ᚤ⏕≀ࡀ
᭷ࡍࡿ㓄⢾໬ᶵ⬟ࡢ⏕ែ⣔࡟࠾ࡅࡿᙺ๭ࢆゎࡃ㘽㓝⣲㸽, ໬Ꮫ࡜⏕≀, 38 (2), 74-75. 
㹙49㹛Tokuda, H., Sato, K., Nakanishi, K. (1998): Xylooligosaccharide production 
by Aspergillus oryzae 13 immobilized on a nonwoven fabric, Biosci. Biotechnol. 
Biochem., 62, 801-803. 
㹙50㹛Polizeli, M. L., Rizzatti, A. C., Monti, R., Terenzi, H. F., Jorge, J. A., Amorim, 
D. S. (2005): Xylanases from fungi: properties and industrial applications, Appl. 
Microbiol. Biotechnol., 67, 577-591. 
㹙51㹛Lowry, O. H., Rosebrough, H. J., Farr, A. L., Randall, R. J. (1951): Protein 
- 70 - 
measurement with the folin phenol reagent, J. Biol. Chem., 193, 265-275. 
㹙52㹛Davis, B. J. (1964): Disk electrophoresis-II, Method and application to 
human serum protein 㸪Ann. N. Y. Acad. Sci., 121, 404-427. 
㹙53㹛Laemmli, K. (1970): Cleavage of structural proteins during the assembly of 
the head of bacteriophage T4, Nature, 277, 680-685. 
㹙54㹛Laemmli, K., Farve, M. (1973): Maturation of the head of bacteriophage T4. I. 
DNA packaging events, J. Mol. Biol., 80, 575-599. 
㹙55㹛 Nishimura, T., Kometani, T., Kakii, H., Terada, Y., Okada, S. (1994): 
Purification and Some Properties of alpha-Amylase from Bacillus subtilis X-23 
That Glucosylates Phenolic Compounds Such as Hydroquinone, J. Ferment. 
Bioeng., 78, 31-36. 
㹙56㹛Sugimoto, K., Nishimura, T., Kuriki, T. (2007): Development of 
alpha-Arbutin: Production at Industrial Scale and Application for a 
Skin-Lightening Cosmetic Ingredient, Trends in Glycosci. Glycotechnol., 19, 
235-246. 
㹙57㹛Kadi, N., Belloy, L., Chalier, P., Crouzet, J. C. (2002): Enzymatic synthesis of 
aroma compound xylosides using transfer reaction by Trichoderma 
longibrachiatum xylanase, J. Agric. Food Chem., 50 (20), 5552-5557. 
㹙58㹛Royer, J. C., Nakas, J. P. (1991): Purification and characterization of two 
xylanases from Trichoderma longibrachiatum, Eur. J. Biochem., 202, 521-529. 
- 71 - 
㹙59㹛Tenkanen, M., Pulus, J., Poutanen, K. (1992): Two major xylanases of 
Trichoderma reesei, Enzyme Microb. Technol., 14, 566-574. 
㹙60㹛Ichikawa, Y., Look, G. C., Wong, C. H. (1992): Enzyme-catalyzed 
oligosaccharide synthesis, Anal. Biochem., 202, 215-238. 
㹙61㹛Collins, T., Gerday, C., Feller, G. (2005): Xylanases, xylanase families and 
extremophilic xylanases, FEMS Microbiol. Rev., 29, 3-23. 
㹙62㹛Mackenzie, L. F., Wang, Q., Warren, R. A. J., Withers, S. G. (1998): 
Glycosynthases: Mutant Glycosidases for Oligosaccharide Synthesis, J. Am. Soc., 
120, 5583-5584. 
㹙63㹛Fort, S., Boyer, V., Greffe, L., Davies, G. J., Moroz, O., Christiansen, L., 
Schulein, M., Cottaz, S., Driguez, H. (2000): Highly Efficient Synthesis of beta(1→
4)-Oligo- and -Polysaccharides Using a Mutant Cellulase, J. Am. Chem. Soc., 122, 
5429-5437. 
㹙64㹛Sulistyo, J., Kamiyama, Y., Ito, H., Yasui, T. (1994): Enzymatic synthesis of 
hydroquinone beta-xyloside from xylooligosaccharides, Biosci. Biotechnol. 
Biochem., 58, 1311-1313. 
㹙65㹛㧗ᑿᙲ୍, ᰣ಴㎮භ㑻, 㬼㧗㔜୕ (1996): ᛂ⏝ᚤ⏕≀Ꮫ, ᩥỌᇽฟ∧, 46. 
㹙66㹛Nishizawa, K., Amano, Y., Isobe, T., Nozaki, K., Shiroishi, M., Kanda, T. 
(2002): Aglycone specificity in transglycosylation of a xylanase produced from 
Basidiomycete, Hypsizigus marmoreus during the mushroom cultivation, J. Appl. 
- 72 - 
Glycosci., 49, 137-143. 
㹙67㹛Kadi, N., Crouzet, J. (2008): Transglycosylation reaction of endoxylanase 
from Trichoderma longibrachiatum, Food Chem., 106, 466-474. 
 
